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The United Nations Confer-

ence on Descriification 
(UNCOD) was held in Nai-

robi from 29 August to9 Sep-

tember 1971. This was the 
first worldwide effort initi-
aled to consider the glohal 

problem and responsibilities 

posed by the spreading men-
aceofdescrtification. Ninety-
live States. 50 United Na-
tions offices and bodies. 8 
intergovernmental organisa-

tionsandô5 non-governmen-

taT organisations participated. 

The United Nations Confer-
ence on Desertil'icatinn pre-
pared and adopted a world-
wide Plan of Act ion to Com-
bat Desertilication (PACD) 
with 28 specific recommen-
dalions, The PACD was ap-
proved by the United Nations 

General Assembly at its 27th 

session on 19 December1977. 
Recommendation 23 of 

the PACD invited all relevant 

United Nations bodies to sup-
port, iniheirrespective fields. 

international action to combat 
desertification and to make ap-
propnate provisions and aim-
cat ions in their programmes. 

Recom me ndat ion 27 gave t h e 
responsibility (irk1lowing up 

and coordinating the imple -
rnentalion nt the PACT) to the 

United Naltons Environment 
Programme (UNEP) with its 
Governing Council (GC) and 
Adnilnistrative Committee on 

Coordination (ACC). 
linmediately alter ap-

proval of the PACT), the 

Desert i ficat ion Unit was es-
tablished within UNEP to as-
sist the Executive Director 
and ACC incarrying out their 
tasks to implement it. 

In 1985 the Desert-

ification Control Programme 
Activity Centre (DC/PAC) 

was created on the basis of 

the Desertil'ication Unit by 
UNEP's Executive Director 
with approval from the Gov-

erning Council. DC/PAC isa 

semi-autonomous office with 
increased flexihility to re-
spond to the demands of fol-
lowing up and implementing 

the PACT). 

One of the main functions required 
by the PACT) from the Dcsertl-
fication Unit is to prepare, compile. 
cdiL and publish at six-monthly in-
tervals a bulletin to disseminate in. 
formation on, and knowledge of. 
descrtilication probteins and to 
present news on the programmes. 
activities and achievements in the 
implementation of the PACT) 
around the world, Anictes published 
in Dc.cerrificasirrn ce,nrrt,! 8u!!eti,i 
do not imply expression of any opin-
ion on the pail olUNEPconcerning 
the tcgal status of any country. ter-
ritory, city orarea,orits authorities. 
orconcerningthedeliniitation of its 
frontiers or boundaries. 

Material not copyrighted may 
be reprinted with credit to 
Ds'ss'rtifcntjrn control Bul/s'iin. 
UNEP. Enquiries should he ad-
dressed to: 

The Technical Ads isor 
Desertificazion Control 8idlethi 
UNEP 
P0 Box 30552 
Naimbi, KENYA. 

Cover 

Photographs 
'rhe lidi tor of Ds'.seirfflcarioo (ii 
fro/Biilkiui is seek irig photographs 
for consideration as hulltin cciv-
ers. All submissions should he ad. 
dressed to the editor at the above 
address. 

Technical requirements 
Photographs musi lie colour runs-
pttreociesofsuhjectxrelated directly 
to deseni licatton, land. anini:tl s, hu. 
man beings. structures affected by 
desertilication, control of 
desertilication. reclamation of 
dcscrtilied lands, etc. Submissions 
must he nt high quality to he en-
larged to accommodate a square IS 
cm x IS cm (8 in x S in). 

Captions 
A tiiiel caption must acL'ontparix 
each photograph giving a descrip-
tior of the subject. place and coun-
try, date of photograph and name 
and address of pholorraphcr. 

Copyright 
It is asstinicd that all submissions 
are lheortginal 0)'  the photographer 

and all the nghts are owned by the 
photographer. Deserrifh Con-
iriil8iilleiin gives full credit topho-
lographers for the covers selected 
but does not provide remuneration. 

Articles 
1)e.rertificnrion Civirrol lulletin in-
vites articles from the worlds sci-
entists arid specialists interested in 
the problems arising from or asso-
ciated with the spread of desert-
ification, 

Audience 
The bulletin addresses a large audi-
ence which includes decision mak-
ers. planners, administrators. spe-
cialists and technicians of countries 
facing desertilication problems, as 
well as all others interested in ar-
resling the spread of desert ification. 

Lange 
The hultctiri is published in Eng-
lish. All manuscripts for publica-
tion must he in English. 

Manuscript preparation 
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Tables 
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source. 
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Footnotes and references 
Footnotes and references should he 
listed on separate pages at the end 
ofthetnanuscript. Footnotes should 
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mat common for scientific and tech-
nical publications: the last name(s) 
of the author(s) (each), followed by 
his/her initials, year of publication, 
iiile. publisher or journal). eriat 
number and number of pages. 
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Summary of the 5th Substantive 
Session of the 	rgovernmental 
Negotiating Committee for the 
Elaboration of an International 
Convention to Combat 
Desertification* 
Paris, 6-17 June 1994 

When weary delegates to the fifth session 
of the Intergovernmental Negotiating 
Committee for the Elaboration of an In-
ternational Convention to Combat 

America and the Caribbean. Asia, and 
the Northern Meditcrrancan and 
adopted resolutions that recommend 
urgent action for Africa and interim ar- 

A Brief History of the 
INCD 

Desertification in those countries experi- rangements forihe period between adop- 	While the idea of a convention to combat 
encing serious drought and/or tion and entry into force, which could 	deserlification was discussed during the 
desertification, particularly in Africa. left 
UNESCO headquarters at 8:00 am on 
Saturday. 18 June 1994, many were too 
exhausted to realize their accomplish-
merit. After thirteen months of work and 
tive two-week negotiating sessions the 
international community hadjustadopted 
the Convention. 

During the two-week session. which 
took place in Paris from 6-17 June 1994, 
delegates negotiated the remaining brack-
eted text in the Convention, finalized the 
four regional annexes (Africa. Latin  

take at least two years. There were times 
during this session that delegates thought 
they would never reach agreement on 
the financial provisions of the Conven-
tion. After three all-nightsessionscapped 
by a closing Plenary that did not even 
begin until4:OOam, theConvention was 
finally adopted. Few delegates were to-
tally pleased with the outcome, yet most 
were hopeful that thisConvention could 
have some impact on the 900 million 
people around the world at risk from 
desertification. 

UNCEDpreparatory process, it was only 
in Rio that language was adopted request-
ing the General Assembly to establish an 
intergovernmental negotiating commit-
tee for the purpose of negotiating a con-
vention. The General Assembly, during 
its 47th session in 1992, adopted resolu-
tion 471188 calling for the establishment 
of the Intergovernmental Negotiating 
Committee for the Elaboration of an In-
ternational Convention to Combat 
Desertification (INCD) in those coun-
tries experiencing serious drought arid/or 

* 	This Report was compiled from the Special issue of Earth Negotiations Bulletin published by the International 
I risitiute for Sustainable Development (I ISO), with the support of UN EP. This Report is reprinted without prejudice 
and in the understanding that any views expressed herein are not necessarily those of UNEP. 
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desertification, particularly in Africa and 
the convening of five sessions in order to 
finalize the Convention by June 1994. 
The organizational session of the INCD 
was held in January 1993. At that meet-
ing, delegates elected Bo Kjellen (Swe-
den) Chair of the Committee, elected the 
remaining members of the Bureau, 
adopted the rules of procedure, set the 
schedule of meetings and established two 
working groups. 

First Session 
The first session of the INCD was held in 
Nairobi, Kenya. from 24 May to 3 June 
1993. The first week of the session fo-
cused on the sharing of technical infor-
mation and assessments on various as-
pects of drought and desertificat ion. 
Divided into seven sections, the in forma-
tion-shari ng segment provided an oppor-
tunity for scientists, technical experts, 
delegates and NGOs to share relevant 
experiences and learn more about the 
scourge of desertification and its global 
dimensions-The second week focused on 
the structure and elements to be con-
tained in the Convention. Delegates also 
exchanged ideas about the Convention 
and its objectives. 

Negotiations stalled in Nairobi over 
the issue of related regional instruments, 
while still giving priority action to Af-
rica. Kjellen proposed that an instrument 
on Africa, such a s a n annex, be negotiated 
once the main structure of the Conven-
tion had been defined, and that similar 
instruments for other regions be negoti-
ated subsequently. Thisproposal met with 
resistance from several countries in re-
gions other than Africa. They felt that 
their own problems with desertification 
deserved attention and that similar instru-
ments for their regions should be negoti-
ated simultaneously with the instrument 
for Africa. The decision on this matter 
was deferred. 

Second Session 
The second session of the INCD met in 
Geneva from 13-24 September1993. The 
Committee considered the compilation 

text of the Convention prepared by the 
Secretariat and agreed on the future pro-
gramme of work of the Committee, in-
cluding the elaboration of regional in-
struments for Africa, Asia and Latin 
America. As in Nairobi, the most difficult 
issue to resolve was the negotiation of 
regional instruments. At the conclusion 
of the second session, the two working 
groups completed their discussion of the 
Secretariat's compilation text, identify-
i ng areas of convergence and divergence. 
There appeared to be consensus on a 
number of areas, including the need for: a 
clear and concise preamble that refers to 
the history of desertification in the UN 
system; clear and concise objectives; and 
irnplementablecommitmentsthat are cen-
tral to the Convention and articulated at 
different levels (national, regional and 
international). Delegates stressed the need 
fora public awareness strategy, improved 
education, and increased cooperation and 
coordination between North and South, 
South and South, and among donors. 

i:n 11LOWi -- ii 
Assembly 

The 48th session of the UN General As-
sembly adopted a resolution submitted 
by the INCD that urged the Committee to 
successfully complete the negotiations 
by June 1994. The General Assembly 
also decided that the INCD should hold 
one session after the adoption of the Con-
vention during the interim period. The 
objective of this session, to be held in 
January 1995, will be to review the situ-
ation before the Convention enters into 
force, in particular with regard to the 
implementation of provisions that are to 
be adapted to the specific needs of each 
region. 

Third Session 
The third session of the INCD was held at 
UN Headquarters in New York from 17-
28 January 1994. At this session, the two 
working groups focused on the draft ne-
gotiating text of the Convention that was 
prepared by the Secretariat and contained 

in document A/AC.241/1 5. By the end of 
the two-week session, the working groups 
were able to complete at least one and 
sometimes two readings of each draft 
article. Progress was made in shaping the 
Convention and in identifying the areas 
of convergence and divergence. The 
INCD also discussed the regional instru-
ment for Africa for the first time. After an 
initial discussion of the nature of this 
instrument and its relationship to the Con-
vention as a whole, delegates requested 
the Secretariat to prepare a draft text for 
consideration at the fourth session. 

Fourth Session 

The fourth session of the INCD was held 
in Geneva from 21-31 March 1994. The 
two working groups continued negotiat-
ing the draft text of the Convention, as 
contained in document AIAC.241/15/ 
Rev. 1. By the conclusion of the session, 
the substantive problems that remained 
included: the need for an article on prin-
ciples in the text; all matters related to 
financial resources and mechanisms; cat-
egories of countries; subsidiary bodies; 
reservations or exceptions open to the 
Parties; and the obligations of a with-
drawing Party. In order to have a more 
productive dialogue on the issues of fi-
nancial resources and mechanisms, the 
Chair invited Pierre-Marc Johnson 
(Canada) and Bolong Sonko (The Gam-
bia) to undertake informal consultations 
among delegations on the provisions of 
the Convention related to finance. The 
objective of these consultations was to 
developanew negotiating texton finance 
for the fifth session. 

The fourth session was also the first 
time that delegates formally considered 
the Regional implementation Annex for 
Africa. In general, developed countries 
thought that the annex was too long and 
contained a number of articles that were 
bettersuited to or already contained in the 
main Convention. The Africans felt that 
the level of detail was absolutely essen-
tial, otherwise the instrument would not 
achieve its objective of providing priority 
treatment for Africa. After a series of 
informal sessions, the unresolved issues 
in this heavily bracketed text included: 
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the niandatory nature of the commitments 
to be taken by Parties; timetable for pre-
paring action programmes; the necessity 
of regional action programmes; the role 
of the UN and other i n ternational institu-
tions; financial arrangements; and fol-
low-up and coordination. 

The Asian and Latin American re-
gional groups also produced their own 
draft regional implementation instru-
ments. Although these annexes were not 
negotiated or even discussed in detail. 
initial reaction was positive. Delegates 
praised both annexes for theirhrevity and 
clarity and supported them as a good 
basis for further discussion. 

Report of the Fifth 
Session 
The fifth session of the INCD opened on 
Monday, 6 June 1994 at UNESCO head-
quarters in Paris. The Committee ITirsi 
dealt with certain procedural matters, in-
cluding the adoption of the agenda (Al 
AC.241122) and the accreditation of seven 
more NGOs to the negotiating process 
(A/AC.241/9/Add.7). The Committee 
also heard opening statements from 
UNESCO Director-General Federico 
Mayorand Alain Lamrnassoure, France's 
Ministre Delegue for European Affairs, 
who both welcomed delegates to Paris. 
President Mascarenhas Moniero of Cape 
Verde, and ministers from Benin, Mon-
golia and Senegal also addressed the open-
ing Plenary session. 

NCD Chair Ba Kjellen emphasized 
the importance of negotiating an effec-
tive Convention and announced the flex-
ible work schedule for the session. The 
Plenary was scheduled to meet infor-
mally to consider the main body of the 
Convention, while at the same time a 
negotiating group under the chairman-
ship of Anne de Lattre (France) was go-
ing to examine the regional annexes. 
Pierre-Marc Johnson and Bolong Sonko 
would continue consultations on finan-
cial issues. Kjeflen made it clear, how-
ever, that delegates would have to be 
flexible and prepared for constant changes 
in the work programme, depending on the 
Committee's progress. 

The Main Convention 
While the majorily of the Convention 
had been negotiated by the two working 
groups at the second, third and fourth 
sessions, there were still a number of 
words, paragraphs and articles that re-
mained in brackets. The Plenary met in 
an informal session beginning on Mon-
day, 6 June, to address the bracketed 
text. There were four categories of prob-
lems that remained in the text of the 
Convention: issues related to financial 
resources and mechanisms; issues re-
lated to categories of countries: points 
related to institutional and legal issues; 
and the inclusion ofan article on princi-
ples. There were also a number of other 
sets of brackets that did not relate to 
these four issues and the Committee 
tackled these first. Issues that were not 
easily resolved were assigned to small 
contact groups. Financial issues were 
dealt with in an informal working group 
chaired by Johnson and Sonko. Kjellen 
held his own consultations on principles 
and categories of countries. A small 
legal committee also met throughout the 
session, under the chairmanship of Fred 
Mallya (Tanzania), to review the entire 
Convention to ensure that it is legally 
and grammatically consistent. 

To facilitate greater understanding 
of the Convention, the following is a 
summary of each article in the final text, 
A/AC.24111SfRev,7, 

pii -i 
INTRODUCTION 

Preamble 
The 26-paragraph Preamble addresses a 
wide range of topics related to 
desertification and drought. The most 
contentious paragraphs addressed: the 
international community's commitment 
to attain the UN target of 0.7% of GNP 
for Official Development Assistance 
(ODA); the contribution that combating 
desertification can make to achieve the 
objectives of the Climate Change and 
Biodiversity Conventions: special at-
tention to problems of combating 

desertitication and mitigating the effects 
of drought in countries with economies in 
ransition; and special provisions to meet 
the needs of developing countries, in-
cluding new and additional financial re-
sources and appropriate access to rel-
evant technologies. 

Of these four paragraphs, the one ad-
dressing the relationship between the con-
ventions on desertification, climate 
change and biodiversity was theeasiestto 
resolve, when the US agreed to accept it 
on the first day of the session. The other 
three paragraphs proved to be more trou-
blesome. 

After lengthy discussion in the con-
tact groupon finance, that met during the 
final three days of the session, delegates 
agreed to remove reference to 0.7% of 
GNP for ODA and state instead state, 
"Reaflirming in this light the commit-
ments of developed countries as con-
tained in paragraph 13 of chapter 33 of 
Agenda 21." Paragraph 33.13 refers to 
this ODA target. Reference to the prob-
lems with desertitication in the territory 
of the former Soviet Union continued to 
give problems until the final hours of the 
Plenary. The G-77, which did not want 
special reference to these Countries, was 
finally able to accept the wording, "Ex-
pressing concern over the impact of 
desertilication and drought on affected 
Countries in Central Asia and southern 
Caucasus." At the final Plenary, how-
ever, the Russian Federation expressed 
its displeasure with this formulation since 
it did not include any Russian territory. 
Thelanguage was modified and now reads 
"trans-Caucasus." 

The final outstanding issue - the 
provision of effective means to develop-
ingcountriestocombatdesertification-.—
was resolved by the contact group on 
finance. It now reads: "Recognizing the 
importance of the provision to affected 
developing countries, particularly in Af-
rica, of effective means, inter alia, sub-
stantial financial resources, including new 
and additional funding, and access to 
technology, without which it will be dif-
ficult for them to implement fully their 
commitments under this Convention." 
This text was apparently the result of a 
compromise between the original text 
proposed in the Preamble and a G-77 
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proposal for Article 20, which was de-
leted from the body of the Convention 
and incorporated into this paragraph of 
the Preamble. 

ARTICLE I 
Use of Terms: 
This Article contains definitions for 
desertificalion. combating desertiuication, 
drought. mitigating the effectsof drought, 
land, land degradation, arid, semi-arid 
and dry sub-humid areas, affected areas, 
affected countries, regional economic 
integration organization, and developed 
country Parties. These latter two defini-
tions, as well as the overall problem with 
categories of countries, were the subject 
of discussion at INCD-5. 

Paragraph 2 (establishment of a glossary) 
was deleted after the Secretariat explained 
that UNP had already commissioned a 
dictionary of terms related to 
desertification, making this paragraph un-
necessary. Definition of "other Parties in 
a position to provide assistance" was de-
leted and replaced with a definition of 
developedcountry Parties. It reads: '"de-
veloped country Parties' means devel-
oped country Parties and regional eco-
nomic integration organizations 
constituted by developed countries." Ref-
erence to affected country Parties eligible 
for assistance under this Convention was 
also deleted. Thus, the categoriesofcoun-
tries are now affected countries, devel-
oped country Pariiesanddevelopingcoun-
try Parties. There is no longer reference to 
Parties needing assistance. Parties in a 
position to provide assistance or Parties 
providing assistance. 

ARTICLE 2 Objective 
Delegates agreed to the two paragraphs in 
this Article at 1NCD-4. The first stales 
that the objective of the Convention is to 
combat desertification and mitigate the 
effects of drought in countries experienc-
ing serious drought and/ordesertification, 
particularly in Africa, through effective 
actions at all levels, supported by interna-
tional cooperation and partnership ar-
rangements, consistent with Agenda 21. 
The second paragraph stresses the impor-
tance of long-term integrated strategies. 

ARTICLE 3 - Principles: 
By the conclusion of INCD-4, delegates 
reached agreement on the contents of this 
Article. The US insisted on retaining the 
brackets around the entire article, since it 
was opposed to including principles in 
theConvention.On the final day of INCD-
5, delegates agreed to delete the brackets 
and retain the Article. The sub- para-
graph on the sovereign right of nations to 
exploit their own resources was deleted 
since similar language iscontained in the 
Preamble. 

The Article now lists four principles 
to guide the Parties in implementing the 
Convention: the participation of local 
communities in the design and imple-
mentation of programmes to combat 
desertification; cooperation and coordi-
nation at the subregional, regional and 
international levels; Cooperation among 
all levels of government, communities, 
NGOs and landholders; and the special 
needs of affected developing countries. 

PART II: General 
Provisions 

ARTICLE 4— General 
Obligations: 

This Article lists the obligations of all 
Parties under the Convention, emphasiz-
ing the need to coordinate efforts and 
develop a coherent long-term strategy at 
all levels. These obligations include: 
adopting an integrated approach in ad-
dressing desertification and drought; giv-
ing due attention to the situation of af-
fected developing country Parties with 
regard to trade, marketing arrangements 
and debt; integrating strategies for pov-
erty eradication into efforts to combat 
desertificationand mitigate the effects of 
drought; promoting cooperation among 
affected country Parties; strengthening 
subregional. regional and international 
cooperation; and cooperating within rel-
evant intergovernmental organizations. 

Delegates agreed to delete reference 
to the development of financial rnecha-
nisms that provide for new and add i- 

tiorial resources. This sub-paragraph was 
replaced by the following: "promote the 
use of existing bilateral and multilateral 
financial mechanisms and arrangements 
that mobilize and channel substantial fi-
nancial resources to affected developing 
country Parties in combating 
desertification and mitigating the effects 
of drought." 

ARTICLE 5 —Obligations 
of Affected Country Parties: 
This Article sets out the obligations of 
affected country Parties as follows: give 

due priority to combating desert if'ication 
and mitigating the effects of drought, 
including the allocation of adequate re-
sources; establish strategies and priori-
ties; address the underlying causes of 
desertification; promote awareness and 
facilitate participation of local 
populations; provide an enabling envi-
ronment by strengthening relevant exist-
ing legislation or by enacting new laws 
and establishing long-term policies. 

ARTICLE 6— Obligations 

of Developed Country 

Parties: 

This paragraph proved to be one of the 
most contentious paragraphs in the entire 
Convention. Agreement was not reached 
until early Saturday morning, 15 iune 
1994, and, at times, it appeared as if the 
negotiations would end in deadlock. 

When financial resources and mecha-
nisms (Articles 20 and 21) were first 
discussed in the informal working group 
on finance, Algeria, on behalf of the Group 
of 77 and China, insisted on linking Arti-
cle 6 with Articles 20 and 21, since finan-
cial resources and mechanisms should 
not he discussed separately from devel-
oped country obligations. After a proce-
dural debate that lasted all afternoon, 
Johnson and Sonko reported back the 
next day that they would open discus-
sions with Article 6. 

This Article was also linked to the 
ongoing discussions on categories of 
countries. During the discussion, the G-
77 insisted that the title read "Obligations 
of developed country Parties," while other 
options included "Obligations to provide 
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assistance in implementation" and "Ob-
ligations ol Country Parties able to pro-
vide assistance". Other issues that 
emerged during the discussions during 
the subsequent week were: the use of the 
phrase "as mutually arced," which was 
strongly supported by the OECD coun-
tries and opposed by the G-77: the refer-
ence to the mobilization of new and 
additional financial resources; the refer-
ence to the target of 0.7% of GNP for 
ODA; and reference to the countries in 
the former Soviet Union. 

The final Article, which was adopted 
with reservations by Ethiopia, Uganda, 
Sudan. India and Djibouti, states that 
developed country Parties undertake to: 
"(a) actively support, as agreed, indi-
vidually or Jointly. the efforts of affected 
developing country Parties, particularly 
those in Africa, and the least developed 
countries, to combat desertilication and 
mitigate the effects of drought; (h) pro-
vide substantial financial resources and 
other forms of support to assist develop-
ingcountry Parties, particularly those in 
Africa, cflèctively to develop and im-
plement their own long-term plans and 
strategies to combat desertification and 
niitigate the effects of drought; (c) pro-

mote the mobilization of new and addi-
tional funding in accordance with Arti-
cle2O, paragraph 2(b): (d)encourage the 
mobilization of funding from the private 
sector and other non-governmental 
sources; and (e) promote and facilitate 
access by affected country Parties, par-
ticularly affected developing country 
Parties, to appropriate knowledge, know-
how and technology." 

ARTICLE 7 - Priority for 
Africa: 
This Article calls on Parties, in imple-
menting this Convention, to give prior-
ity to affected African country Parties. 
while not neglecting affected develop-
ing country Parties in other regions. 

ARTICLE 8 
Relationship with other 
Conventions: 
The first paragraph encourages coordi- 
nation of activities carried out under this 
Convention and other relevant interna- 

tional agreements. The second para-
graph, which was retained after consul-
taliorts with the UN Legal Office, says 
that the provisions of this Convention 
shall not affect the rights or obligations 
of any Party underagreements that it has 
entered into prior to the entry into force 
of this Convention. 

PART III: Action 
Programmes, Scientific 
and Technical 
Cooperation and 
Supporting Measures 

SECTION 1: Action 
Programmes 

ARTICLE 9-
Basic Approach: 
This Article states that existing success-
ful plans and programmes, as well as 
relevant subregional and regional pro-
grammes, willbe the basis for the prepa-
ration of national action programmes. 
Parties shall notify the Permanent Sec-
retariat in writing of their intention to 
prepare a national action programme. 
Such programmes will be updated 
through a participatory process and will 
be interlinked with other efforts to for-
mulate national sustairiabledevelopment 
policies. 
The second paragraph states that in the 
provision of assi5tance, priority shall be 
given to supporting, as agreed, national, 
subregional and regional action pro-
gram mes of affected developing coun-
try Parties, particularly those in Africa. 
The third paragraph says that the Parties 
shall encourage organs, funds and pro-
grammes of the UN system and other 
relevant intergovernmental organiza-
tions, academic institutions and the sci-

entific community and NGOs in a posi-
tion to cooperate, to support the 
elaboration, implementation and follow-
up of action programmes. 

ARTiCLE 10— National 
Action Programmes: 
This article states that the purpose of 
national action programmes is to identify 
the factors contributing to desertification 
and practical nieasures necessary to com-
bat desertification and mitigate the ef-
fects ofdrought. These act ion programmes 
shall: incorporate long-term strategies to 
combat desertification and mitigate the 
effects of drought; allow for modifica-
tions to be made in response to changing 
circumstances; give particular attention 
to the implementation of preventive meas-
ures;enhance national climatological, me-
teorological and hydrological capabili-
ties; promote policies and strengthen 
institutional frameworks; provide for ef-
fective popular participation; a n d require 
regular review of implementation. 

The Article also lists measures topre-
pare for and mitigate the effects of drought 
and measures in the following priority 
fields as they relate to combating 
desertification and mitiating the effects 
of drought: promotion of alternative live-
lihoods; improvement of national eco-
nomic environments with a view to 
strengthening programmes aimed at the 
eradication of poverty and at ensuring 
food security; sustainable management 
of natural resources; sustainable agricul-
ture practices; development and efficient 
use of various energy sources: institu-
tional and legal frameworks; strengthen-
ing of capabilities for assessment and 
monitoring, including hydrological and 
meteorological services; and capacity 
building, education and public aware-
ness. 

ARTICLE 11 - 
Subregional and Regional 
Action Programmes: 

This Article reads: 'Affected country 
Parties shall consult and cooperate to 
prepare, as appropriate, in accordance 
with relevant Regional Implementation 
Annexes, subregional and/or regional 
action programmes to harmonize, com-
plement and increase the efficiency of 

national programmes. The provisions of 
Article !Oshallapplymutatismutandisto 
subregional and regional programmes. 
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Such cooperation may include agreed 
joint programmes for the sustainable 

management of transhoundary natural 
resoujces, scientific and technical coop-
eration, and strengthening of relevant 
institutions." 

ARTICLE 12-
International Cooperation 
This Article states that the international 
community should cooperate in the mi- - 
plementation of the Convention, espe-
cially in fields of technology transfer, 
scientific research and dcveIopincnL in-
formation collection and dissemination 
and financial resources. 

ARTICLE 13— Support for 
the Elaboraton and 
Implementation of Action 
Programmes: 
Once the categories of countries and fi-
nancial provisions were resolved, agree-
ment was reached on this Article. it states 
that measures to support action pro-
grammes include; financial cooperation; 
cooperation mechanismsat the local level; 
flexibility in project design, funding and 
implementation; and more efficient ad-
ministrative and budgetary procedures. 

ARTICLE 14-
Coordination in the 
Elaboration and 
Implementation of Action 
Programmes: 
This Article was also agreed to after the 
categories of countries were resolved. 
The first paragraph states that the Parties 
shall work closely together in the elabo-
ration and implementation of action pro-
grammes. The second paragraph stresses 

the need forcoordination to avoid dupli-
cation, harmonii.ation of interventions 
and approaches, and maximization of the 
impact of assistance. 

ARTICLE 15— Regional 
Implementation Annexes: 
This Articic had been bracketed pending 
the elaboration of the regional annexes. 
Once the regional annexes had taken 
shape, delegates agreed todelete the three 
sub-paragraphs that listed obligations to 
he set out in the annexes. The chapcau 
was retained and it states: "Elements for 
incorporation in action programmes shall 
be selected and adapted to the socio-
economic,geographical and climatic fac-
tors applicable to affected country Parties 
or regions. as well as to their level of 
development. Guidelines for the prepara-
tion of action programmes and their exact 
focus and content for particular subregions 
and regions are set out in the regional 
iniplementation annexes." 

SECTION 2: 
Scientific and Technical 
Cooperation 

ARTICLE 16— informa-
tion Collection, Analysis 
and Exchange: 
The most contentious issue in this para-
graph was compensation for the use of 
traditional and local sources of knowl-
edge. The Chair asked Ethiopia to hold 
consultations on this issue, which is also 
menlioned in Article 22. These consulta-
tions proved to be quite difficult since 
certain developing countrics supported 
its inclusion in the Convention and cer -
tain developed countries with indigenous 
populations had trouble with reference to 
local and traditional knowledge, which is 
not the focus of this Convention. Agree-
ment was not reached until the final day 
of the negotiations. The sub-paragraph 
now reads: "subject to their respective 
national legislation and/or policies. cx-
change information on local and tradi-
tional knowledge, ensuring adequate pro-
tection for it and providing appropriate 

return from the benefits derived from it, 
on an equitable basis and on mutually 
agreed terms, to the local populations 
concerned." 

ARTICLE 17— Research 
and Development: 
This Article states that Parties will sup-
port research activities thai: contribute to 
increased knowledge of the processes 
leading to desertification and drought: 
address the specific needs of local 
populations: protect, integrate, enhance 
and validate traditional and local knowl-
edge. know-how and practices; develop 
and strengthen national, subregional and 
regional research capabilities in affected 
developing country Parties: takc into ac-
count the relationship between poverty, 

migration and desertificalion; promote 
the conduct ofjoint research programmes; 
and enhance the availability of water re-
sources in affected areas. 

ARTICLE 18— Transfer, 
Acquisition, Adaptation and 
Development of 
Technology: 
This Article, which was the result of 
intensive consultations at INCD-4. did 
not cause any problems in Paris. It states 

that Parties shall: fully utilize relevant 
existing inlormation systems and clear-
ing-houses forthedisseminaionofinior-
mation on available technologies; facili-
tate access to technologies most suitable 
to practical application for specific needs 
of local populations; facilitate technol-
ogy cooperation among affected country 
Parties; and take appropriate measures to 
create domestic market conditions and 
incentivesconducive to the development. 
transfer. acquisition and adaptalion of 
suitable technology, knowledge, know-
how and practices. The Parties shall also 
make inventories of technology, knowl-
edge, know-how and practices and their 
potential uses; ensure that such technol-
ogy. knowledge. know-how and prac-
tices are adequately protected: encourage 
and support the improvement and dis-
semination of such technology: and 
facilitate the adaptation olsuch tech-
no logy. 
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SECTION 3: 
SUPPORTING 
MEASURES 

ARTICLE 19 -- Capacity 
Building, Education and 
Public Awareness: 
Most of this lengthy Article had been 
agreed upon at INCD-4. The first para-
graph lists eleven capacity building ac-
tivities. Only sub-paragraph 1(1) - the 
provision of appropriate training and tech-
nology in the USC of alternative energy 
sources, particularly renewable energy 
resources - remained bracketed at the 
insistence of Saudi Arabia. After consul-
lations, the Saudis agreed to retain the 
sub-paragraph in the text. 

The second paragraph addresses an 
interdisciplinary review of available ca-
pacity and facilities at the local and na-
tional levels. Paragraph 3 lists six types of 
public awareness and educational pro-
grammes. Paragraph 4, the result of a 
fragile compromise between developed 
and developing countries, addresses the 
establishment and/or strengthening of 
regional education and training centres. 

ARTICLE 20 - Financial 
Resources: 
This Article was the subject of intensive 
consukat ions throughout fNCD-5. Both 
Articles 20and21 were firstaddresscd in 
an informal working group co-chaired by 
Pierre-Marc Johnson and Bolong Sonko. 
This group first met on Wednesday, 8 
June 1994, and continued on Thursday 
and Friday. The initial basis for uiscus-
Sian was a draft text prepared by Johnson 
and Sonko (A/AC.2411L.19), based on 
consultations held in Geneva and during 
the intersessional period. After consutta-
lions in the extended bureau over the 
weekend, it was decided that after one 
more meeting in the large working group, 
a smaller contact group, consisting of 
approximately eight developed countries 
and eight developing countries would 
begin negoliating the text Monday 
evening. This group met late into the 

night throughout the second week and did 
not reach agreementon all of the financial 
provisions in the text until early Saturday 
morning. 

With regard to Article 20, most del-
egations were in agreement early in the 
session that the Article should he devel-
oped based on three main principles: part-
nership; differentiated responsibilities; 
and flexibility. Many developing coun-
tries expressed concern about the use of 
the phrase "as mutually agreed." Others 
noted that while the text outlined how 
available resources would be spent, there 
was no indication of how to mobilize new 
and additional resources. Furthermore, 
there was concern that no provision was 
made for concessional loans, although it 
was clear that grants would not resolve 
current deseriilication problems. Since 
much of the negotiation of this Article 
took place behind closed doors, it is not 
certain how the final agreement was 
reached. 

The first paragraph of the final text 
states that Parties shall make every effort 
to ensure that adequate financial resources 
are available for programmes to combat 
desertification and mitigate the effects of 
drought. Paragraph 2 says that developed 
country Parties undertake to: mobilize 
substantial financial resources, including 
grants and concessional loans; promote 
the mobilization of adequate, timely and 
predictable financial resources, includ-
ing new and additional funding from the 
Global Environment Facility; facilitate 
the transferof knowledge, know-how and 
technologies; and explore innovative 
methods and incentives for mobilizing 
and channelling resources. 

Paragraph 3 states that affected devel-
oping country Parties, taking into ac-
count their capabilities, undertake to 
mobilize adequate financial resources for 
the implementation of the Convention. 
Paragraph 4 says that the Parties shall 
seek full use and continued qualitative 
improvement of all national, bilateral and 
multilateral funding sources and mecha-
nisms. In paragraph 5, the Parties shall: 
rationalize and strengthen the manage-
ment of resources already allocated for 
combating desertification and mitigating 
the effects of drought; give due priority 
and attention within the governing bodies 
of multilateral financial institutions, fa- 

cilities and funds, to supporting affected 
developingcountry Parties in activities to 
implement the Convention; and examine 
ways in which regional and subregional 
cooperation can be strengthened. Pam-
graph6says that ot.hercountry Parties are 
encouraged to provide, on a voluntary 
basis, knowledge, know-how and tech-
niques related to desertification andior 
financial resources to affected develop-
ing country Parties. 

At the final Plenary meeting, Saudi 
Arabia, supported by India, Ethiopia, 
Brazil, Malaysia, Sudan and Bolivia, said 
they had problems with paragraph 3, since 
it would, in effect, turn developing coun-
try Parties into donors. Saudi Arabia pro-
posed that instead of "for the implemen-
tation of this Convention," it should read 
"for their national action programmes." 
This was accepted and the Article was 
adopted. 

ARTICLE 21 Financial 

Mechanisms: 

This Article was initially viewed as the 
most contentious article in tlieenUre Con-
vention. The key issue to resolve was the 
establishment of a global fund for com-
bating desertilicalion. While the G-77 
strongly supported the idea of a fund, the 
EU and the US were opposed to the estab-
lishment of a new institution. Instead, 
they stressed the need for improved man-
agement, mobilization and coordination 
of existing funds. Sweden pointed out 
that a global institution would have high 
administrative costs, which would result 
in few funds getting to the local level. 
Some of the Africans were also con-
cerned that the establishment ofa global 
fund would strip the Convention of the 
priority to Africa. 

There appeared to be no way out of 
this deadlock until the small contact group 
met Monday night, 13 June, and Canada 
suggested the establishment of a coordi-
nating mechanism. The US then took the 
lead and circulated a proposal to identify 
an existing organization to serve as a 
"Global Mechanism" to monitor and 
evaluate theactivitiesof financial mecha-
nisms and facilitate the mobilization of 
adequate and timely assistance. After 
lengthy discussions within the OECD and 
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the 0-77, delegates agreed to use the US 
proposal as the basis for furt h e r n egoti a-
lion. Thus, a breakthrough was achieved 
and the door was opened for productive 
negotiations. 

Paragraph I of the final text states 
that the Conference of the Parties (COP) 
shall promote the availability of finan-
cial mechanisms and consider ap-
proaches and policies that; facilitate the 
provision of necessary funding at na-
tional, subregional, regional and global 
levels; promote multiple-source fund-
ing approaches. mechanisms and ar-
rangements; provide information on 
available sources of funds; facilitate the 
establishment of mechanisms, such as 
national deserti fication funds; and 
strengthen existing funds and financial 
mechanisms at the subregional and re-
gional levels. In paragraph 2, the COP 
shall encourage the provision of supporl 
at the national, subregional and regional 
levels through the UN system and mul-
tilateral financial institutions. Paragraph 
3 states that affected developing country 
Parties, when necessary, shall establish 
and/or strengthen national coordinating 
mechanisms to ensure the efficient use 
of all available financial resources. 

Paragraphs 4 and 5 establish a Glo-
bal Mechanism to promote actions lead-
ing to the mobilization and channeling 
of substantial financial resources, in-
cluding for the transfer of technology, 
on a grant basis, and/or on concessional 
or other tcrms, to affected developing 
country Parties. This Mechanism shall 
function under the authority and guid-
ance of the COP. At its first ordinary 
session, the COP shall identify an or-
ganization to house this Global Mecha-
nism and ensure that the Mechanism; 
identifies and inventories relevant bilat-
eral and multilateral cooperation pro-
grammes; providesadvice, upon request, 
to Parties on innovative methods of fi-
Dancing; provides interested Parties and 
rel e v ant i n tergovern me n tal and non-gov-
ernmental organizations with informa-
tion on available sources of funds and 
funding patterns; and reports totheCOP. 
Paragraphs 6 and 7 address the adminis-
trative operations of the Mechanism and 
call for a review of the Mechanism's 
operations at the third session of the 
COP- 

PART IV: Institutions 

ARTICLE 22 Conference 
of the Parties 
The issues that proved to he the most 
difficult included the COP's budget and 
the COP's role in establishing criteria for 
compensation for the use of traditional 
and local sources of knowledge. The first 
issue was resolved by the contact group 
on finance. Rather than going into the 
specifics on the source of budget funds, 
the sub-paragraph reads "approve a pro-
gramme and budget for its activities, in-
cluding those of its subsidiary bodies, 
and undertake necessary arrangements 
for their financing." The issue of tradi-
tional and local sources of knowledge 
was resolved as part of a package deal 
with Article 16 and the paragraph now 
states that the Conference of the Parties 
may request competent national and in-
ternational organizations, which haverel-
evant expertise, to provide it with in for-
mation relevant to Articles 16(g), 17.1(c) 
and 18.2(b). This, in effect, removes the 
responsibility for substantive delibera-
tionson this issue from the mandate of the 
COP. 

The rest of the Article sets forth the 
roleof the COP in; reviewing implemen-
tation of the Convention; promoting ex-
change of information; establishing sub-
sidiary bodies; adopting rules of 
procedure; adopting amendments to the 
Convention; electing its Bureau; holding 
extraordinary sessions; and exercising 
other functions deemed appropriate. The 
first session of theCOP shall beconvened 
by the interim secretariat and shall take 
place not later than one year after the date 
of entry into force of the Convention. 
Unless decided otherwise, the second, 
thini and fourth ordinary sessions shall be 
held yearly and, thereafter, ordinary ses-
sions shall be held every two years. 

ARTICLE 23— Permanent 
Secretariat: 

A key problem in this Article had been 
the title of the institution. The African 
Group has requested the use of the word 
"permanent." The developed countries 

argued that this expression did not agree 
with the wording in similar international 
agreements. In Paris, the Secretariat an-
nounced that, according to the UN Legal 
Office, it does not matter ifthe secretariat 
is referred to as "permanent." After con-
sultations, the EU, Japan and Norway 
agreed to remove the brackets and retain 
the word "permanent". 

The Articlestates that the functions of 
the Permanent Secretariat shall be to: 
make arrangements for sessions of the 
COP and its subsidiary bodies; compile 
and transmit reports; facilitate assistance 
to affected developing country Parties on 
request; coordinate its activities with the 
secretariats ofother relevant international 
bodies and conventions; and perform other 
secretariat functions as determined by the 
COP. The COP at its first session shall 
designate the Permanent Secretariat and 
make arrangements for its functioning. 

ARTICLE 24 
Committee on Science and 
Technology: 

There were initially two versions of Arti-
cle24 in the text. The first created a panel 
of experts in fields relevant to 
desertification and drought selected by 
the COP. The latter created a council 
open to all Parties. Australia. the US, the 
EU and Canada supported the first op-
tion. Brazil argued that all countries in-
terested in participating should be al-
lowed to do so. The Chair asked Egypt to 
hold consultations. No progress was made 
in these consultations and the issue was 
referred to the extended Bureau. On 
Wednesday, 15 June, Kjel len circulated a 
non-paper, which proposed the establish-
ment of a committee on scientific and 
technological matters along the lines of 
Article 9 in the Climate Change Conven-
tion, The non-paper also proposed the 
establishment of a roster of independent 
experts to be nominated by Governments. 
Some members of the (3-77 supported 
this proposal, since it would give them 
influenceon thechoiceof scientists. Some 
OECD countries continued to express 
concern that such a roster of "experts" 
would tend to contain more policy mak-
ers and diplomats than scientists. After 
further discussions in the extended Bu- 
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reau, a drafting group met and considered 
the text. 

The final text establishes a Commit-
teeon Science and Technology and states 
that the COP will establish and maintain 
a roster of independent experts. The COP 
may, as necessary, appoint ad hoc panels 
to provide information and advice through 
the Committee on specific issues regard-
ing science and technology. 

ARTICLE 25— Network-
ing and Existing Institutions, 
Agencies and Bodies: 
This Article calls for the Committee on 
Science and Technology to "Survey and 
evaluate the relevant existing networks, 
instiwtions, agencies and bodies willing 
to he networked." Pursuant to this proc-
ess, the Article outlines the steps that the 
COP shall undertake to identify units 
most appropriate for networking. 

IMMM 
PROCEDURES 

ARTICLE 26— Communi-
cation and information: 
This Article provides for a reporting 
mechanism by the Parties to the Conven-
tion on the activities they have under-
taken to meet their obligations. Affected 
country Parties shall provide: a descrip-
tion of the strategies established pursuant 
to Article 5 and detailed descriptions of 
the programmes and their implementa-
tion. Developed country Parties shall re-
port on measures taken to assist in the 
preparation and implementation of action 
programmes, including information on 
financial resources provided. The COP 
shall facilitate the provision to affected 
developing countries, on request, of tech-
nical and financial support in compiling 
and communicating information. 

ARTICLE 27— Measures 
to Resolve Questions on 
Implementation: 
This Article stipulates that the COP shall 
consider and adopi procedures and insti-
tutional mechanisms for the resolution of 
questions arising from the implementa-
tion of the Convention. 

ARTICLE 28 - Settlement 
of Disputes: 
This Article sets out the dispute settle-
ment mechanisms under the Convention. 
Parties shall settle any dispute between 
them concerning the implementation of 
the Convention through negotiation. Other 
mechanisms include arbitration, in ac-
cordance with a procedure adopted by the 
COP in an annex, as soon as practicahle, 
and submission olthe dispute to the Inter-
national Court of Justice. 

ARTICLE 29 Status of 
Annexes: 
This Article states that the regional im- 
plementation annexes and other annexes 
form an integral part of the Convention. 

ARTICLE 30-
Amendments to the 
Convention: 
Since there were still outstanding ques-
tions with regard to Articles 30 and 31 at 
the outset of this session, the Chair asked 
Patrick Szcll (UK) to hold consultations 
on these articles. The final text states that 
the Convention can be amended at ordi-
nary sessions of the COP. The text of any 
proposed amendment shall be communi-
cated to the Parties by the Permanent 
Secretariat at least six months before the 
meeting at which itis proposed foradop-
ion. lfconsensus cannot he achieved, the 

amendment shall, as a last resort, be 
adopted by a two-thirds majority vote of 
the Parties present and voting. 

!&iU[SJPISII 
Adoption and Amendment 
of Annexes: 
After consultations, this Article now 
states that any additional annex to the 
Convention and any amendment to an 
annex shall he proposed and adopted in 
accordance with the procedure set forth 
in Article 30. Annexes or amendments to 
annexes shall enter into Force for all 
Parties to the Convention six months 
alter the date of communication of the 
adoption of such an annex or amend-
ment. The annex or amendment shall not 
enter into force for Parties that have 
notified the Depositary in writing within 
that six-month period of their non-ac-
ceptance of such annex or amendment. 

ARTICLE32—Rightto 
Vote: 

This Article stipulates that each Party 
shall have one vote Regional economic 
integration organizations, in matters 
within their competence, shall exercise 
their righi to vote with a number of votes 
equal to the number of their member 
States that are Parties to the Convention. 

ARTICLE 33—Signature: 

The Convention shall he opened for sig-
nature in Paris this autumn. The exact 
dates were left blank, pending a decision 
by the French. 

ARTICLE 34— Ratiftea-
tion, Acceptance, Approval 
and Accession: 

This Article states that the Convention 
and any additional regional implementa-
tion annexes or amendments to regional 
implcmcniation annexes will be subject 
to the ratification, acceptance, approval 
or accession by States and regional eco-
nomic integration organizations. 
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ARTICLE 35— Interim 
Arrangements: 
This Article states that during the interim 
period, the Secretariat functions, referred 
to in Article 23, will be carried out by the 
interim Secretariat, as established by UN 
Resolution 47/188. 

ARTICLE 36— Entry into 
Force: 
After consultations by the Chair, del-
egates agreed that 50 ratifications are 
necessary for theConvention to enter into 
force, The Convention shall enter into 
force 90 days after the date of deposit of 
the 50th instrument of ratification. 

ARTICLE 37-
Reservations: 
No reservations may he made to this 
Convention. The US stated for the 
record that it is reluctantly accepting 
this Article. 

ARTICLE 38 
Withdrawal: 
It was agreed that at any time after three 
years from the date on which the Conven-
tion has entered into force for a Party. that 
Party may withdraw from theConvention 
by giving written notification to the De-
positary. Any such withdrawal shall take 
effect upon expiry of one year from the 
date of receipt olihe notification of with-
drawal. 

ARTICLE 39— Depositary: 

The UN Secretary-General is the deposi-
tary of the Convention. 

ARTICLE 40— Authentic 
Texts: 
This Article states that the texts in the six 
official UN languages are all equally au-
thentic. 

Regional 
Implementation 
Annexes 
The Convention contains regional im-
plementation annexes for Africa, Asia, 
Latin America and the Caribbean, and 
the Northern Mediterranean. The idea 
of regional annexes emerged during the 
first meeting of the 1NCD in Nairobi, 
where options were still being explored 
on how to express the particularity for 
Africa stipulated in resolution 47/188. 
This was interpreted by developing coun-
tries in other regions as a blatant attempt 
to provide an option for the developed 
countries to provide financial assistance 
in favor of Africa through an annex or 
instrument. Consequently, the Latin 
American and Caribbean Group and the 
Asian Group emphasized that they also 
wanted their own annexes, a demand 
that was reluctantly approved, with a 
decision taken that any region could 
have an annex and the priority forAfrica 
would be demonstrated through the ur-
gent action to be undertaken before the 
entry into force of the Convention. 

Initially, it was not clear how multi-
ple annexes could be finalized simulta- 

Asians, Latin Americans and the south-
ern Europeans, draft annexes were ta-
bled at INCD-4 and negotiated in Paris. 
The four annexes differ quite substan-
tially in their content in order to reflect 
the different regional realities. Despite 
the fact that all the annexes cover the 
same range of issues, it is the African 
Annex that is the mostelaborate in form 
and content. 

Regional 

Implementation Annex 

for Africa: 

This Annex comprises 19 articles and 
addresses a broad range of issues in-
cluding: scope; commitment and obli-
gations of both African and developed 
country Parties; strategic planning, 
framework and content of the national, 
subregion and regional programmes; 

technical a5sistance and cooperation, as 
well as the transfer, acquisition, adapta-
tion and access to environmentally sound 
technology; financial mechanisms and 
resources; and coordination, partnership 
and follow-up arrangements. 

The Annex highlights the particular 
conditions of the region, which include 
its topography, the number of affected 
land-locked countries, political instabil-
ity of the region, and the difficult socio-
economic factors, including poverty and 
debt. The Annex is unique in that it is the 
only regional instrument to articulate con-
crete Commitments for financial contri-
butions. In addition, it provides for the 
etecution of the action programmes be-
fore the Convention's entry into force. 
This is to serve as an indication of the 
priority to be accorded to Africa under t h e 
main Convention. 

The action programmes highlight the 
areas that need attention such as: im-
provementof the economic environment; 
natural resource conservation; and exist-
ing institutional organizations. The An-
nex also provides the detailed actions to 
be undertaken under the national action 
programmes. 

However, it is only within the last 
three articles of the Annex that a new 

assistance and cooperation to ensure that 
preference is given to the utilization of 
the less-costly local experts. This impor-
tant reference is in response to the senti-
ment among African Governments that 
the current disbursement of funds tends 
to be subsumed by foreign technical as-
sistance and high overhead costs. 

On the other hand, emphasis is placed 
on the need for increased coordination 
among the key players involved in 
desertificalion activities, including do-
nors, national governments, NGOs and 
local populations. Hence, consultative 
groups and processes are recommended 
at three different levels: national, 
subregional and regional. And finally, 
the Annex sets out procedures for the 
follow-up arrangements of the Conven-
tion. 

One of the most difficult issues to 
resolve in this Annex, besides the finan-
cial resources question, was the role of 
the Secretariat in the implementation of 

neouslyhy 17iune 1994. However, due 	approach is actually articuled. Explicit 
to regional-level initiatives taken by the 	reference is made with regard to technical 
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the Annex. indeed, this was a contentious 
issue forall the other annexes as well. The 
Africans favored an enlarged role for the 
Secretariat, along the lines of an execut-
ing or implementing agency. By contrast, 
OECD countries did not feel that the 
Secretariat is equipped to exercise these 
functions and that its primary role should 
he to provide administrative support to 
the Convention and the Conference ofthe 
Parties. 

Regional 
Implementation Annex 
for Asia: 

This Annex is much shorter and more 
general in scope than the African Annex. 
The Asian countries felt that the level of 
detail that characterizes the African An-
nex would not he appropriate here, given 
the vast and varied geographical expanse 
of the region. Hence, it only contains 
eight articles: purpose: conditions of the 
region: framework and content of na-
tional action programmes; subregional 
and joint action programmes; regional 
activities; financial resources and mecha-
nisms: and coordination and cooperation 
mechanisms, The Asian Governments 
decided not to articulate concrete com-
mitments in their Annex since they did 
not want to he legally-bound to financial 
obligations. On the other hand, the finan-
cial resources and mechanisms provisions 
were not as elaborate as those in the 
African Annex. This wasdue in large part 
to the sentiment of the donor countries 
that the Asian countries are better able to 
mobilize local resources to deal with 
drought and desertification, especially 
since the impact in Asia has not been as 
severe as in the African region. 

Regional 
Implementation Annex 
for Latin America and 
the Caribbean: 
This Annex is similar in content and scope 
to the Asian Annex. It is equally general 
and concise, containing only seven arti- 

des: purpose; particular conditions of 
the region; content of the national action 
programmes; technical, scientific and 
technological cooperation; financial re-
sources and mechanisms; and institu-
tional framework. Dcspite the similari-
ties with the Asian Annex, this 
instrument aims at identifying the im-
portant links between the deserlitication 
and hiodiversity loss, as well as debt 
issues, unlavorahlc international eco-
nomic trade practices and other socio-
economic factors. In technical coopera-
tion, it emphasizes the issucoltraditional 
knowledge, know-how and practices. 

Regional 
Implementation Annex 
for the Northern 
Mediterranean: 
This Annex mainly covers Greece. Por-
tugal and Spain. It differs from the other 
annexes in its orientation. While the 
other three tend to link dcsertiflcation 
and drought-related problems to socio-
economic factors, this Annex addresses 
the issue from a more scientific ap-
proach. Only two economic issues are 
emphasized as causal factors: urbaniza-
tion and agricultural practices. Another 
important distinguishing factor is the 
provision that clearly disqualifies the 
region for eligibility for funds raised 
through the main Convention. The 
Northern Mediterranean Annex is the 
only annex that provides for coordi-
nated activity with other regions. par-
ticularly with North Africa, in the prepa-
ration and implementation of action 
programmes. Even the African Annex 
does not acknowledge this collabora-
tion. Itis noteworthy. however, that while 
this Annex was the least contentious 
within the main negotiations, it appeared 
that Spain, who had lobbied for it. ini-
tially met with resistance from OECD 
countries. 

Interim Arrangements: 
The next item on the Agenda was the 

adoption of a resolution on interim ar- 

rangements. This resolution, which had 
been circulated during the first week as 
document AJAC.24l/L.20, was adopted 
without amendment. It calls upon States 
and regional economic integration or-
ganizations to sign the Convention in 
Paris. it also requests the Secretary-Gen-
eral to: make appropriate arrangements 
for the continuation of the signing period 
in New York during and after the 49th 
session of the General Assembly; make 
the necessary arrangements to convene a 
session ofthc Committee from 9-20Janu-
ary 1995 in New York: make recommen-
dations to the 491h General Assembly 
regarding arrangements for further ses-
sions of the Committee until the first 
meeting olthc COP; and make proposals 
so that the Secretariat can continue its 
activities on an interirli basis until the 
Permanent Secretariat is designated by 
the COP. 

Urgent Action for 

Africa: 
The Committee then adopted a resolution 
on urgent action for Africa. This resolu-
tion. as contained in documentA/AC.241/ 
L.22/RevJ, was the product of intense 
consultations held by Takao S hi hata (Ja-
pan). This lengthy resolution: encour-
ages all countries to disseminate infor-
mation and promote education and public 
awareness about the objectives of the 
Convention; invites affected African 
countries to take urgent steps to prepare 
national and subregional action pro-
grammes; invites the developed coun-
tries to provide support to the affected 
African countries in such actions; invites 
the international and multilateral organi-
zations. African subregional and regional 
organizations, and private sector organi-
zations to provide support and mobilize 
necessary resources; a n d recommends that 
the affected African countries designate 
coordinating bodies at the national and 
subregional levels. The resolution also 
calls for the establishment, at national 
and subregional levels, of partnership ar-
rangements with relevant developed couri-
tries, economic organizations, NGOs and 
representatives of local populations to 
facilitate the coordination of activities. 
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Concrete Gains 

Global Awarness of the 
Problem: 
Perhaps the most important accomplish-
ment of the INCI) process is the interna-
tional attention that has been mobilized 
around the problem of desertification. 
Many have argued that regardless of the 
specificines in the final Convention, the 
process itself has been a success in pro-
viding a networking forum for those af-
fected by desertitication, with donors, 
affected developing countries, UN agen-
cies, intergovernmental organizations and 
NGOs. These numerous contacts have 
already laid the groundwork for future 
partnership arrangements to combat 
desertification 

Legitimization of Public 
Participation: 
Another critical gain is the acceptance by 
many governments of the importance of 
the participatory approach in the devel-
opment of national action programmes 
and, indeed, the recognition that this ele-
ment is apre-condition to successful re-
sults. Many African countries have come 
to accept that their national and regional 
action programmes will not meet with 
real success unless affected local 
populations are involved in the design, 
development and implementation ofthese 
programmes. Twenty years ago, few coun-
tries would have even considered the use-
fulness, yet alone the political impor-
tance and good sense, of NGO 
involvement. Now there is an awareness 
that donors may very well steer money 
away from those programmes planned in 
capital cities. This awareness may well 
lead to an attitudinal shift regarding the 
need to plan action programmes in a fun-
damentally different way, with the full 
involvement of NGOs and affected corn-
munhliesasan absolute prerequisite to the 
true achievement olsustainable develop-
ment. 

NGO impact: 
Likewise, NGOs were extremely posi-
tive about the openness of the negotiating 
process and the extent to which they were 
able to influence decision-making, espe-
cially around such issues as national 
desertification trust funds and NGO par-
ticipation in the development of national 
action programmes. The whole process 
translated into an important capacity-
buildingexercise for the NGOs, many of 
whom had never attended an interna-
tional negotiation before, let alone had 
the opportunity to play an advocacy role 
in suchaforum. At the first INCD session 
in Nairobi, there were only 15 NGOs 
represented. By INCD-5 there were over 
5ONGOsactively participating, withover 
230 accredited. The impact these NOOs 
had on the Convention and the role they 
are preparing to play in its implementa-
tion have set an important precedent. 

Change in Donor 
Activities: 
This process has also stimulated key 
changes in the attitudes within the donor 
community. First, there has been an im-
portant change in the attitude of policy-
makers regarding the socio-econornic di-
mensions of the desertilicaion problem 
and the need for incorporating these fac-
tors into action programmes. 

Second, this process has stimulated a 
new awareness on the need to coordinate 
action and aid programmes. There has 
been a heightened awarenessof the prob-
lems in national and regional resource 
management and the need to build on the 
very concrete successes and to avoid rep-
lication of the failures of the 1977 Plan of 
Aclion. This process not only addressed 
the issue of the orientation of develop-
ment aid, but has prompted the need for 
pointed efficiency in aid spending through 
the increased coordination and coopera-
tion that will be catalyzed by the new 
Global Mechanism. Through the Mecha-
nism aid flows should be better moni-
tored and assessed, and efforts should be  

stimulated to increase aid coordination 
on the ground, ensuring that good pilot 
programmes are developed and replicated. 
The Mechanism should also help stimu-
late increased awareness within the inter -
national financial institutions, such as the 
World Bank, the IMP and the regional 
development banks, regarding the new 
approach thatmustbeiaken incombating 
desertification. 

Short Comings and Set-
backs 

No New Financial 
Resources: 
Perhaps the most concrete shortcoming 
of the Convention, according to many 
developing countries, was the lack of 
commitment for new and additional re-
sources. During the finance negotiations, 
the G-77 stressed the need for a 
desertification fund as well as new and 
additional financial resources. On the 
other hand, donors were only prepared to 
discuss such matters as increasing the 
efficiency of current aid flows. Even with 
the increased coordination and efficiency 
that may result from the operation of the 
Global Mechanism, some felt that the 
monies freed up would not fully meet the 
large-scale costs needed to combat 
desertification and mitigate the effects of 
drought. Given the realities of national 
sovereignty and international law, the 
most that could be achieved was the ar-
ticulation ofa framework for action to be 
taken at the national, subregional or re-
gional levels. Even the regional annexes 
were not able to set out specifics. 

Dissatisfaction with the 

Global Mechanism: 
There is also concern about the Global 
Mechanism itself. OECD countries did 
not support the G-77's call for a 
desertification fund, citing the failure of 
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the fund to implement the 1977 Plan of 
Action, and commenting that the over-
head and administrative costs associated 
with such a fund would markedly reduce 
the amount of funds available in the field. 
The compromise — the establishment of 
a Global Mechanism - met the concerns 
of the donors, however, many Africans 
were dissatisfied, arguing that such a 
mechanism would not catalyze new and 
additional resource and would divert lim-
ited resources to other regions. This led 
some to remark that "the thieves had got 
the banquet". Furthermore, the current 
language also provides a hazy picture of 
the functions of the Global Mechanism, 
with no indication as to how it will be set 
up, administered, or implemented. 

Insufficient Scientific 
Input: 

Many lamented the fact that the immense 
body of technical and scientific expertise 
on the problem of desertification did not 
fully infuse the Convention as much as 
had been hoped. This may have resulted 
from the fact that the objective of most 
African delegates was to create a conven-
tion that would focus on development 
assistance and catalyze the provision of 
new and additional resources, not one 
that would focus on science. 

As the negotiations shifted from the 
scientific to the political realm, many of 
the technical aspects of the causes and 
results of desertification got buried in a 
graveyard of brackets. As a result, del-
egates continually lost sight of the larger 
picture and the urgency of the problem 
despite the Chair's constant reminder of 
the 900 million people whose survival 
depends on the Convention. Some del-
egates thought that a greater infusion of 
scientific and technical expertise, along 
the lines of theIPCC in the climatechange 
negotiations, would have maintained a 
better balance between science and poli-
tics. However, when the INCD was 
formed, many maintained that over 50 
years of research had already been done 
on this subject, obviating the need for a 
new intergovernmental scientific body to 
support the negotiations. Nevertheless, 
INCD-I's information sharing segment 
raised the awareness of the international  

community of the scientific and technical 
aspects of deserlification not only in Af -
rica but in other parts of the world. This 
set the process in motion for the recogni-
tion and accepianceof the need for instru-
ments forotherreions otherthan Africa. 

Lack of Linkages 
Between Environment 
and Development: 
Another criticism of the process was that 
stronger links should have been drawn 
between the environment and develop-
ment components of the problem. The 
Convention became a development con-
vention negotiated largely by Northern 
aid specialists and Southern environrncn-
tal experts and bureaucrats and diplo-
mats, rather than an environmental con-
vention. Although this may not be 
altogether negative in the context of com-
bating desertification, it does illustrate 
the fact that the linkage between environ-
ment and development - sustainable 
development— is still more of a concept 
than reality. 

Lack of High-level 
Involvement: 

Finally, INCD-5 did not include the high-
level participation that had been antici-
pated, largely due to the low profile from 
which the desertification problem suffers 
in the international arena. This was espe-
cially problematic where negotiations 
tended to slow or indeed break-down for 
lack of mandates on the part of negotia-
tors, necessitating frequent consultation 
with national capitals, even around "mis-
placed modifiers" and other grammatical 
changes. Perhaps higher political profile 
and participation would have led to a 
stronger Convention. On the other hand, 
a Convention is only as strong as the 
commitment of national governments to 
implement it. It will take considerable 
political impetus at this point to ensure 
that focus remains on desertification and 
theConvention during thecrucial months 
to come. Based on the lack of political 
impetus to date in some developed coun-
tries, this could prove to bea majorchal-
lenge. 

Critical Next Steps 
Now that the negotiation of the Conven-
tion and its four regional annexes are 
complete, there are several crucial steps 
that must be taken to ensure that the 
Convention is ratified and that momen-
turn is not lost before its entry into force. 

Prompt Ratification: 

The first step is to achieve prompt ratifi-
cation of the Convention. While the proc-
ess and difficult financial negotiations 
may be construed as an indication of the 
willingness to support the Convention, 
most delegations, both from developed 
and developing regions acknowledged 
that one of the biggest challenges now is 
the ratification of the Convention. It will 
be particularly important to sell the Con-
vention in the North and to ensure that it 
receives support at the highest political 
levels. 

Urgent Action for Africa: 

In therneantime,OECDandAfricancoun-
tries must work together toensure that the 
resolution on urgent action for Africa is 
implemented. The OECD countries must 
work together more productively, per-
haps even through the formation of part-
rierships where funding from onecountry 
could be matched with technical exper-
tise from another. This, in turn, could be 
matched with the very real needs of af-
fected regions in Africa. As the negotiat-
ing process has d em o n strated, there is an 
urgent need to channel more coordinated 
assistance to Africa. There is also a need 
to: move from a traditional donor-recipi-
ent relationship toa true partnership asso-
ciation; generate a more productive on-
going dialogue with the Africans; and 
increase the percentage of financial as-
sistance that actually reaches projects by 
reducing or eliminating such obstacles as 
tied aid and excessively high overhead 
costs. 

Mobilizing Public 

Awareness: 
Another importantstep is the necessity of 
mobilizing local and community interest 
in the Convention and the preparation of 
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national action programmes. The key 
challenge is that many governments do 

not have a tradiiion of popular participa-
tion. Access to informal ion is very lim-
ited and bottom-up input is practically 
non-existent. NGOs and governments 
alike must embark on a major campaign 
to disseminate information to grassroots 
and community organizations to ensure 
that bottom-up input is received and in-
corporated into the action programmes. 
Unless the actual needs of communities 
are taken into account in the preparation 
of ihcse action programmes, the Conven-
tion could he considered a failure. 

The negotiation of this Convention 
was dillicul t. the implementation process 
will not he any easier. The concern that 
emerged from the negotiations on the 
financial provisions of the Convention 
will have to he overcome. Developed and 
developing countries alike, along with 
support from the NGO community, will 
have to work together to ensure that this 
Convention has an impact on the 900  

million people throughout the world, par-
ticularly in Africa. who are the real Ibot 
soldiers in the battle against 
desertification. 

INCD-6: 
The sixth session of the INCD will meet 
in New York in January 1995. The provi-
sional agenda for this session, as adopted 
in Paris. includes: adoption of the agenda 
and organization of work; work pro-
gr:immc for the interim period: prepara-
tion for the Conference of the Parties; 
status of signature and ratification of the 
Convention; review of the situation as 
regards extra budgetary funds; and adop-
tion of the report. 

NGO Activities: 
NGOs are now preparing for the imple-
mentation of the Convention. To facili-

tate their participation in the preparation 
of action plans, the NGOs in Paris estab- 

fished a network to he known as "Reseau 
International des ONG sur Ia 
Descrtification" (RIOD). RIOD will op-
crate at the community, national, 
subregional, regional and international 
levels. Each country, subregion and re-
gion will have a focal point. At the inter-
national level, the Environment Liaison 
Centre International (ELCI) in Nairobi 
will function as a member of an inter-
regional committee constituted of other 
NGOs one each from Latin America. 

Asia, Europe, Australia, North America 
and Africa. These focal points were to 
serve on an interim basis until a larger 
assembly of NGOs at a meeting held in 
Ouagadougou. Burkina Faso, in Novem-
ber. A planning committee has been es-
tablished and more information will he 
circulated when available. For more in-
formation, contact Heinz Greijn, Envi-
ronruenl Liaison Centre International, P0 
Box 72461. Nairobi, Kenya;phone: (254-
2) 562015; flux: (254-2) 562175; e-mail: 
cici@gn.apc.org.  

Note: The InernationaI Convention to Combat Desertificaton is available in English, French, Spanish, Russian, Arabic 

and Chinese from UNEPJDC-PAC. P0 Box 30552, Narrobi, Kenya: Fax No (254)2 215615 and from the INCD 

Secretariat in Geneva. 
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Draft Resolution on 
Urgent Action for Africa 

The intergovernmental NegotiatingCom-
mittee for the Elaboration of an Interna-
tional Convention to Combat 
Desertification in those Countries Expe-
riencing Serious Drought and/or 
Deset-tification, particularly in Africa. 

Having adopted the text of the Unitcd 
Nations Convention to Combat 
Desertification in those Colintries Expe-
riencing Serious Drought and/or 
Desertilication, particularly in Africa, 

Considering the priority given to Af-
rica in the Convention and the need for 
urgent measures to he taken during the 
period between the adoption of the Con-
vention and the first meeting of the Con-
ference of the Parties, consistent w i t h the 
objectives of the Convention. 

Considering the significant activities 
already being undertaken by affected 
African countries with the support of the 
international corn rnun ity, consistent with 
the objectives of the Convention, 

Considering further the desirability 
of initiating without delay the implemen-
tation of fut-thermeasuresconsistent with 
the objectives of the Convention in and 
with the affected African countries and of 
continuing to pursue or strengthen, where 
necessary, such measures where they are 
already in place, 

Acknowledging with appreciation the 
preparatory and ongoing work carried 
out by affected African countries and the 
assistance provided by a number of coun-
tries, by multilateral organizations, in- 

cluding the United Nations Environment 
Programme (UNEP). the United Nations 
Development Program me/United Na-
tions Sahel ian Office (UNDP/UNSO), 
the African Development Bank (ADD), 
and intergovernmental organizations, 
including the Organization of African 
Unity (OAU), the Organization forEco-
nomic Cooperation and Development 
(OECD). the Economic Comniission for 
Africa (ECA) and non-governmental 
organizations. 

I. Encourages all countries to dis-
seminate information and pro-
mote education and puhlic 
awareness about the objectives 
of the Convention; 

Invites the affected African coun-
tries to take urgent steps, in par-
ticular, to prepare national and 
subregional action programmes or, 
where action programmes exist, 
such as National Environmental 
Action Plans, to review and im-
prove them. if necessary, and im-
plement them, consistent with the 
objectives of the Convention; 

Invites the developed countries to 
provide support to the affected 
African countries in such actions, 

including those in capacity-build- 
i ng; 

Invites international and multilat-
eral organizations, particuar)y 
UNDP, including UNSO, UNEP. 

the Food and Agriculture organi-
zation of the United Nations 
(FAO), the World Meteorological 
Organization (WMO). the Inter-
national Fund for Agricultural 
Development (IFAD), the United 
Nations Educational. Scientific. 
and Cultural Organization 
(UNESCO) and the World Dank, 
to provide support and mobilize 
necessary for the implementation 
of the present resolution: 

Invites African subregional and 
regional organizations, particu-
larly the organization of African 
Unity (OAU), the Permanent In-
ter-State Committee for Drought 
Control in the Sahel (CILSS). the 
Preferential Trade Area (PTA), the 
intergovernmental Authority on 
Drought and Development 
(IGADD). the Southern African 
Development 	Community 
(SADC), the Arab Maghreh Un-
ion (UMA), the African Develop-
ment Bank (ADB) and the Eco-
nomic Commission for Africa 
(ECA), to provide support for the 
itiiplementation of this resolution: 

Invites private sector organizations 
including relevant non-govern-

mental organizations, to provide 
support and mobilize necessary 
resources for such actions by the 
affected African countries; 
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Recommends that the allcLted Al'-
rican countries dcsignate coordi-
nating bodies at the national and 
subregional levels. if necessary. 
and at the regional level for the 
implementation ofthis resolution: 

Recommends, as priority, the es-
tablishment. at national and 
subregional levels, in the affected 
African countries, of partnership 
arrangements with the relevant 
developed countries, intergovern-
mental regional economic organ i-
/,atiOTls. non-governmental organi-
/ations and representatives at' the 
affected local populations to fa-
cilitate the coordination of activi-
ties. to he initiated by the mdi-

idual African country concerned: 

Recommends also that such part-
nership arrangement should in-
ter alia: 

(a) Provide support toproposals in the 
preparation of national. 
subregional and, to the extent pos-
sihle. regional action programmes 
of the al'tèctcd African coulitries; 

(h) Where national action programmes 
exist, review them and consider 
action that may he needed to im-
prove or rcorientatc the!11, as nec-
essary; 

huprove coordination ut effort at 
the national. subregional and re-
gional levels, taking into account 
those programmes and projects to 
combat desertification that arc in 
progress, including those sup-
ported by the international corn-
murtity; 

Provide support for the implernen-
tarion of speciflc project propos-
ais within the context of national, 
subregional and regional action 
programmes: 

ttt. Invites the developed countries 
and the international and multilat-
eral organiations. agencies and 
programmes to provide enuhliçig 
funds to support the partnership 
arrangements refei -red to in para-
graph 7 above; 

1. Invites the affected African coun-
tries to provide information at the 
time of signing the Convention. 
on the actions that they have taken 
or propose to take, during the in-
Wri iii period. For the implernenta-
tion of this resolution: 

12. Invites thc developed countries, 
subregional, regional. interna-
tion;il multilateral organizations 
and United Nations agencies and 
programmes as well as thosecoun- 

trieS that may provide assistance 
on a voluntary basis, to provide 
iii torniation. at the time of signing 
the Conventionon the actions that 
they have taken or propose to take. 
including the provision of finan-
cial and other resources, during 
the interim period, for the imple-
mentation of the present resolu-
tmoll 

Invites also the aflcted African 
countries to propose, as appropri-
ate, additional measures tohe taken 
at the subregional and regional lev-
els in support of national actions; 

Requests the interim secretariat to 
the Convention to facilitate the 
implementation of the present 
resolution, consistent with the re-
sponsibilities allocated to ithy the 
resolution of the Comniittcc con-
cerning interim arrangements; 

15, invites those countries that are 
members cii relevant United Na-
tions agencies and programmes 
and regional or multilateral finan-
cial institutions to bring to the 
attention of those institutions the 
content of the present resolution 
and promote their support for it. 
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UN General Assembly Highlights: 
Convention to Combat 
Desertification 

Tlie491h Uniled Nations General Assem-
bly held its debate on Agenda Item 89(d). 
"Elaboration of an international conven-
lion 10 comhal dcscrlihcaiion in those 
countries experiencing serious drought 
andlor desei'tthcaliun, particularly in Al-
rica"on Friday. 21 (ktoherand Tuesday. 
25 October 1994. Although the debate on 
this issue was held in the General Asseni-
bly plenary, action will he taken in the 
Second Committee. In connection with 

this item, the General Assembly had be-
fore it the report of the Secretary-General 
on UN Convention to Combat 
Desertification (document A149!477) and 

a note by the Secretary-General transmit-
ting the reports oIthc Intergovernmental 
Negoiiating Committee for the Elahora-
ion of an In tern at ion a I Curt yen Ii on to 

Combat Desertilication (lNCD on its 
third, fourth and fiflh sessions A/49I94 
and Addenda I and 2). 

During the course of the debate 
most Governments noted that this Con-
vention was inhlovative in its recogrtition 
of the physical biological and socio-ecu-
nomic aspects of desertilleation. The 
Convention also recognizes the impor. 
taneC of redirecting technology transfer 
so that it is demand driven. The involve- 

went of local populations in the develop-
went of natiuiial action programmes was 
also cited as an innovative provision. 

Most delegates stressed that political corn-
mitnient is essential at this stage if the 
(onventon is to he a success. Develop-
ng countries spccilically mentioned the 
need for new and additional financial 
resources. While many were pleased 
with the fact that 87 nations signed the 
Convention in Paris at the ceremony on 
14- 15 October 1994. they urged more 
Governments to sign the Convention in 
New York and called for rapid ratit'iea-
lion and entry into lorce. 
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Drylands, People and 
Desertification Control -UNEP 
Looks Ahead* 

By Franklin Cardy, 

Deputy Assistant Executite Dire etor 
and Director, Desert ifi cation Control 
Programme Activil,y Ccii Ire. IJNEP 

UNEP'sjoh is to draw attention to impor -
[ant environmental issues and help iden-
tifyefIcctive responses. We are gratified 
that aftcryears of effort on desertitication, 
there is now a Convention on 
Desertitication which we hope will act as 
a magnet for worldwide political com-
mitment. 

Negotiation of the convention text 
was completed within two years or the 
Rio conference - a singular achievement, 
and one of the most significant results 
from Agenda 21 - At an Octohercereniony 
in Paris. 87 countries signed the Conven-
tion, including the major donorcountries, 
and there were more signatures later at 
the United Nations General Assenthty in 
New York. This strong response augurs 
well for the degree of political commit-
ment necessary if the convention is to he 

ratified quickly and implemented effec-
tively. 

In spite of this successful conclu-
siort to two years olintense international 
collaboration. de.sertilication continues 
to deiiizind UNEPs attention. There are 
reasons for this. One is that much remains 
to he done to persuade the world's nations 
that this convention addresses issues 
which are critical, not only to the future 
stability of the drylands and their 

populations. hut also to the global corn-
ni unity 

Another is that we still have to 
overcome the effects of the confusion 
caused by changing definitions, inad-
equate data-bases and professional 
skeptics. There is no question that the 
scientific basis for determining the exteni 
of dcsertit'ication is too subjective. The 
Atlas of Desertilicat ion published by 
UNEP in 1992, is based on the best avail-
able assessments from national experts 
around the world but there are clear inad-
equacies in this sort of data-base. More 
detailed information of better quality is 
urgently needed, but the information that 
is already available shows convincingly 
that land degradation has worldwide im-
pact and is increasing in scope and sever-
i ty, 

In addition, it remains necessary 
to demonstrate that desertification con-
trol is not a narrow sectoral activity. Suc-
cessful action against land degradation, 
requires effective management of the 
environment as a whole, to support sus-
tainable levels of production. 

There has to he a more integrated 
approach by Governments to managing 

their overall dryland environ nients. This 
requires moving from seetoral action plans 
which are implemented independently and 
may even conilict. to a more cornprehen-
sive sustainable environmental manage-
ment approach. This will take time and 
will not he easy. The physical and eco-
nomic inerlinkages between different 
sectors are only beginning to be appreci-
ated l'ully and the more complex social 
inierlinkages have yet to be understood 
adequately. 

And yet the social issues are fun-
damental. The approaches of the past 
have been less than successful because 
they overlooked the people. the hundreds 
of millions of people who face the issue 
every day and are the best hope for re-
solving ii. 

As Ambassador Arha Diallo Ex-
ecutive Secretary of the INCD has ex- 

* This article is reprinted from the November Special Edition of Our P!aneton Desertification. Our Planet is U NEP's 
house journal which is published bi-monthly covering a wide range of environmental topics. Our Planet is 
available free of charge from UNEP/DC-PAC and IJNEP/ IPA 
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plained so eloquently, the reason why 
desertification is so critical is because, 
through the loss of productivity of the 
land, people are being forced to leave 
their land and migrate in search ofsuste-
nance, or die. 

The Almeria Statement, prepared 
by an international workshop in Spain 
on Desertification and Migrations in Feb-
ruary 1994. suggested that there should 
be a "Right to Remain" for those who 
wish to do so. There are many, espe-
cially women, who wish to remain on 
their land but no longercan, because the 
land productivity and the available sup-
port from the local community or gov-
ernment can no longer sustain them. 
Ways must he found to help these people 
help themselves. 

At UNP, the desertification pro-
gramme has been reviewed in depth. We 
now anticipate that there will he more 
attention given by our partners to imple-
menting desertitication control, so we 
plan to focus on certain key areas. These 
include the assessment, evalualion and 
dissemination of better information es-
pecially for the wider public. We shall 
work on emerging issues and on link-
ages with others such as migration and 
trade; and we will promote innovative 
and people-oriented approaches. We also  

plan to work with affected countries to 
develop practical measures to create the 
"enabling environment" at the field level 
for people to sustain ihemselves. The 
administrative challenges of implement-
ing a truly "bottom up approach" are 
formidable; how ii will he done is not yet 
clear, but we shall be actively encourag-
ing important initiatives in this direction. 

Where outside help is required to 
support village initiatives, ways have to 
he found to ensure that this is appropriate 
support, not based on external ideas of 
what the people need. This will require 
development of greater skills in listening 
to the people and hearing what their needs 
and interests really are. Once these are 
identified, it is often possible to find ways 
tohelpthern ifleet theirobjectives, within 
the framework of assisting the wider com-
munity or ecosystem. 

Controlling desertification in-
volves all aspects of environmental man-
agement. The role of water management 
in desertification control is fundamental 
and much rainfall still goes to waste. 
More effective water harvesting is possi-
ble in many places. Other global issues 
such as hiodiversity conservation, cli-
mate change and north-south economic 
linkages have to he tackled with land and 
water management in an integrated man- 

ncr. Al UNEP we plan to demonstrate 
that the drylands of the world and the 
people and ecosystems they include, are 
a large, integral and crucial part of the 
social, economic and physical structure 
of the global community. 

Work now has to be done to 
publicise the Convention and encour-
age its early ratification and coming into 
force. We will support and facilitate the 
implementation process and continue to 
raise public awareness about the seri-
ousness of the issue and the need for 
concerted and effective, sustainable ac-
tion in the field. Once it becomes clear 
that acoordinated and effectiveapproach 
to the sustainable development of 
dryland ecosystems is being imple-
mented, at the local level and with the 
support of the global community, then 
we shall feel our task has been accom-
p1 ished. 

In the meantime, we shall con-
tinue to press for a broader understand-
ing and awareness of the problem and 
encourage, through whatever means 
available, the more effective implemen-
tationofsustainahleenvironrnental man-
agement activities in the drylands of the 
world 
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Population, Environment and 
Sustainable Development.0 

Desertification in Africa* 
Paper presented at the Round Table Confrence on Population, Environment and Sustainable Development at 
the International Academy of the Environment, Geneva, Switzerland, 24 - 26 November 1993 

M.B.K. Darkoh, 

Pk 1). 
Professor and Chair of Geography 
University of Papua New Guinea 

Concept and definition 
Despite the dilierent definitions and con-
tentions about what is desertification as 
rellected in the works of individuals and 
international organisations in the past. I 
think the world development community 
has now reached aconsensuson what isa 
much more cornpositc Or comprehensive 
definition, which can provide an adequate 
basis for analysis of the problem and 
possibly the development of appropriate 
and effective mitigating policies. I dare, 
therefore, suggest that the forum accept 
for operational purposes the latest inter-

nationally negotiated definition of 

desertification adopted by the UN Con-
ference on Environment and Develop-

ment (UNCED) which says that: 

" Dese rti fi  cati o n island degradation 
in arid, semi-arid and dry sub-humid 
areas resulting from various factors 
including climatic variations and 
human activities." 

The inescapable fact is that 
desertitcation is caused by the interac-
tions ofcliin ate and human abuse or mis-
use of the environment. Thus, while 
focusing our attention at this round table 
on population or the human side of the 
problem, it is important that we do not 
lose sight of the other (the physical). The 
more so, because the purpose olour meet-
ing is to respond to the many calls in 
Agenda 21 for more policy relevant 
knowledge about the relationship between 
environment and sustainable develop-
nicn(, of which the demographic factor of 
course, constitutes only one. albeit a very 
important variable in the equation. It is 
surprising that the Report before us over-
looks this consensual definition. 

Emerging from ouraccepring this defi-
nition of dcscrtification as land degrada-
tion in drylands for whatever reason. I 

would like, for operational purposes, to 
point out that the drylands in Africa face 
three majorenvironmental predicaments:  

(1) unpredictable and at times severe 
drought. I use the term drought here to 
refer to short-term (1-2 years) deficits in 
rainfall which can generally he accorn-
niodated by existing ecological, techni-
cal and social strategies. (2) desiccation 
or aridification due to chronic drought. I 
use the terni desiccation here to refer to 
longer-term (i.e. decadal order) dlicits 

in rainfall which seriously disrupt eco-
logical and social patterns and which re-
quire national and global responses. I 
would like to stress that it does not, how-
ever, necessarily follow that drought and 
desiccation, by them sehes, will give rise 
todcsertification in dry-land areas. Much 
depends on the nature of the resource 
managelilent in these areas. When hu-
man misuse (misnianagement) of land 
weakens the natural sysiciti, drought and 
desiccation often lead to desertification. 
(3) dry-land degradation brought about 
mainly by inappropriate land use. Dry-. 
land degradation manifests itself in the 
slow secular decline in productivity of 
the land through such human misman-
agerncnt as overcultivation. 
overgrazing, deforestation and poor ir-
rigation practices. 

*Thi s  article is this authors  commentary on "Issues in Sustainable Development Population, Poverty, and 
the Environment" Publication No. RI 1 of the International Academy of the Environment, Geneva, Switzerland 
a report prepared by Mary Barberis in October 1993 for the Round tabie discussion on Population, 
Environment and Sustainable Development. 

20 



Population, Environment and Sustainable Det'elopment: Decertification in Africa 

Although the three problems overlap 
on the ground, their discrimination is 
important for the development of appro-
priate and effectivc policies. In assessing 
the linkages between population, pov-
erty, environment and sustainable devel-
opment, however, I presume, it is the 
third aspect of these three environmental 
predicaments that will he our principal 
focus. 

Extent of the problem 
of desertitication 

Even more surprising is the lack ofinfor-
niation in the Report before us on the 
latest data sets on the extent of 
desertifIcation in Africa. Perhaps, it may 
not he out of place (and this is only a 
minor criticism) to point out that the Re-
port limits its documentation to only one 
principal source i.e. World Bank Reports 
- occasionally and randomly making 
mention also of others such as lIED and 
FAO reports, and almost completely ig-

noring the tremendous and generally use-
ful work done by UNEP and UNSO on 
desertification. 

However, thanks to the resolute ef-
forts of these two international urganisa-
lions, we now have what can heregarded 
as more precise data not only on the 
extent of the drylands in Africa (and the 
rest of the world) but also on the status 
and trends ofdesertification. In 1990-91, 
in accordance with the provisions of the 
UN General Assembly resolution 44/172 
of December 1989, UNEP carried out a 
new assessment of the status of 
desertification and a new world map of 
drylands was prepared by the GEMSI 
GRID Programme Activity Centre of 
UNEPin 1991. The newdata is regarded 
as more precise because they are based on 
time-dependent climate data selected by 
rigorous criteria. 

According to these new data, drylands 
in Africa comprise 1959 million ha or 65 
per cent of the continent and 32 per cent 
of the world's drylands. One third of this 
area is hyper-arid (762 million ha) and 
uninhabited (except at oases), where by 
definition desertilication isruledout since 
the area is already a desert. The remain-
ing two thirds or 1,287 million ha corn- 

prise the arid (504 nl!Ilion ha) semi-arid 
(514 million ha) and dry sub-humid (269 
million ha) areas. These latter three sub-
areas are commonly rcèrred to by the 
acronym ASAL (Arid and Semi-Arid 
Lands). Nearly 400 million people (two 
thirds of all Africans) live in this ASAL, 
currently the most densely peopled part 
of the continent. 

Again, from the 1991 assessment of 
the siaiusofdesertification, we now know 
that the total area of agriculturally used 
drylands in Africa is 1432.59 million ha 
of which 1045.84 million ha or 73 per 
cent is presently degraded at a moderate 
or high degree. 

The extent of desertification in Africa 
on the basis ofihe three principal land use 
categories of irrigated lands, rainfed 
croplands and rangelands, according to 
UNEP, is as follows: 

Human population 

The Report also does quite a good job of 
analysing the relationship between popu-
lation growth and land degradation, and it 
quite correctly says that there is a general 
consensus among development experts 
that rapidly growing poor rural 
populations are being increasingly forced 
by circumstances to degrade the environ-
ment. It does not, however, sufficiently 
bring out the fact, which some have found 
in the field, that population growth is not 
itself directly related to degradation, but 
is an important (albeit very important) 

component in a mix of factors that in-
clude drought, desiccation, poverty, pow-
erlessness, inappropriate agricultural poli-
cies and ineffective land laws (UNSO 
1992). The same applies to the connec-
tion between land degradation and popu-
lation density. It is seldom direct orclear 

Cut. And as it correctly documents from 
studies by Mortimore, there are certain 
large concentrations of people in the 
Sudano-Sahelian area, notably around 
cities like Kano where degradation is not 
acute. In such instances, perhaps, more 
people means more labour to till and 
protect the land. While population den-
sity may be one cause of land degrada-
tion. it is rarely the primary one and like 
rapid population growth, isnevertheonly 
one. 

Migration 
People in the ASAL lands of Africa have 
Strong traditions of migrations stretching 
back centuries. Migration often tends to 
reinforce the effects of natural population 
growth and population density. These 

have important envirorimentl implica-
tions. 
Migration generally takes three forms: 

rural-urban migration i.e. migra-
tion caused by the urban pull. 

rural-to-rural flows. 
emigration - or the steady loss of 
labour especially of able bodied 
males, which is keenly felt in rural 
areas. 

All three types are common in the 
ASAL. They are particularly pronounced 
in the Sudano-Sahelian countries. 

In Kenya, my own work in 1990 in 
relation to the preparation of the Draft 
Environmental Action Plan for Sustain-
able Development in the ASAL for the 
World l3ank and Kenya's Ministry of 
Land Reclamation and Regional and 
Water Development reveals three migra-
tory trends in the ASAL: permanent im-
migration, temporary or seasonal cmi- 

Irrigated Lands 	Rainfed Croplands 	 Rangelands 

Total Degraded 	Total 	Degraded 	Total 	Degraded 

m.ho m.ha % 	m.ha 	m.ho % 	m.ha 	m.ha % 

10.42 1.90 18 	79.82 48.86 61 	1342.35 995.8 74 

Source: UNEP (1992) Status of Desertiflcation and Implementations of United 
Nations Plan of Action to Combat Desertification, Report of the Executive Director, 
Nairobi, UNEP, p.81. 
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gralion and return migration. The Iirst 
two are of particular importance to envi-
ronmental issues in ASAL. Several fac-
tors influence these migration trends. in-
cluding climate, security, tradition. 
availability of central services, famine 
relief, gainful employment in towns, irri-
gation schemes and seasonal labour in 
high potential districts. 

Permanent 
immigration in the 
ASAL 
With high population densities in thehigh 
potential areas, more and more people are 
moving from these areas into the mar-
ginal tones in search of fartuing land and 
employment opportunities. Environmen-
tally this is the most important form of 
migration as ii is these immigrants who 
often cause land pressure and import in-
appropriate technologies that lead to land 
degradation. They also disrupt the indig-
enous management systems which are 
based on appropriate and locally adapted 
technologies. 

Sometimes, this permanent movement 
of population into the ASAL is part of a 
deliberate government policy of solving 
the population-resource problem by en-
couraging planned settlement and culti-
vation in the wetter margins of the arid 
and semi-arid lands, or irrigation schemes. 

Seasonal emigration out 
of the ASAL 

Another important migratory phenom-
enon in the ASAL is temporary out-mi-
gration of men in search of work. The 
reason forthis migration is that most dry-
land farming and pastoralists households 
are unable to earn enough cash from herd-
ing and farming alone. This type of 
migration rate is higher in the mixed 
farming belt than it is in the areas where 
pastoralism prevails. In the ASAL. tem-
porary out-migration increases sharply 
during drought years md Falls I  years of 
good rainfall. In years of adet,.ic rain-
fall, many stay away for short periods of 
time while in drought years they may stay 

away for up to six months or possibly 
more. Such migration is essentially a 
traditional drought-coping strategy and 
has positive implications for the envi-
ronment. 

Return migration 
This mainly occurs when people return 
from the city to rural areas, for instance 
on retirement or when there are better 
opportunities for jobs or farming in the 
home district. 

Land use conflicts 
Permanent and seasonal migrations of 
populations within the ASAL, especially 
movement of farmers from the overpopu-
lated adjacent high potential areas(whcre 
arabIc land is in short supply) in the and 
and semi-arid lands seems. on the basis of 
the evidence I have gathered from field-
work all over Kenya and Tanzania, the 
main threat to the environment in the 
ASAL. It is giving rise to land use con-
flicts. These conflicts arise as a result of 
intrusion of agriculture into lands tradi-
tionally used for domestic stock. Partly 
because ofa lack of coordinated national 
land use policies for ASALs. there is 
competition for resource use between the 
various production sectors. The major 
contenders are agriculture, livestock. 
wildlife and settlements. Often the weak-
est sector - pastoralism bears the brunt of 
this fierce competition for resource usc. 
consequently becoming increasingly 
rnarginaliscd. 

The conflicts are especially intense in 
the key production areas within the ASAL. 
These are the riverine forests along the 
main water courses, the natural forests, 
swamps and hilly areas. The dy namics of 
the conflict in these key production areas 
which are currently some of the most 
threatened marginal productive lands 
within the ASAL need to be investigated 
thoroughly in order to devise policies and 

strategies for their rehabilitation. 
Other conflicts relate to the seasonal 

movement of wildlife or what has been 
called wildlifedispersal corridor con flicts. 
In Kenya, for instance, between 65 and 80 
percent of wildlife live outside the parks. 

Many wild animals migrate during the 
wet season out of the parks and tend to 
concentrate within them in the dry sea-
son, using them as dry season water and 
range reserves. The major conflict out-
side the park boundaries by free roaming 
animals is with agriculture. Major prob-
lems relate to the destruction of crops by 
the trampling of elephants, buffalo and 
wildebeest. Conflicts also arise because 
of predations of livestock by wild ani-
mals such as hyenas. leopards, lions and 
jackals as well as the transmission of 
diseases. 

Refugees: 

Anotherspecial kind ot'population move-
ment has recently emerged the large 
movement of refugees has been triggered 
by war, drought, desiccation and dry-
land degradation in the last two decades. 
The heaviest burdens are felt near the 
international borders with countries in 
which there are civil wars - Sudan, 
Djihouii, Ethiopia, Guinea, Somalia, 
Kenya, Tanzania, Rwanda, Burundi and 
Cameroon are particularly heavily bur-
dened. Refugees have had considerable 
negative impacts on the environment as 
in parts of the Sudan and Tanzania. In 
Africa we are still not clear whether the 
'refugce problem" is simply a manifesta-
tion of otherwise underlying con tlicts over 
resource access and use, One of the 
priority area.s for policy relevant research 
is the rclugee-environrnentaldegradation 
nCus. 

Population and 

degradation 

Is the understanding of the interlinkages 
among population. poverty,environment 
and sustainable development sufficient 
for purposes of policy formulation and 
implementation? 

In my view, from the background 
document and from my own research 
findings, the fol lowing seem pertinent(l) 
The first and most striking feature of the 
ASAL's social structure is continued rapid 
population growth. There is wide agree-
ment, despite the inadequacy of the data 
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base that the high rates of growth are real 
and arise principally as a result of the 
huge gulfs between crude birth rates and 
death' rates and the effects of migration 
and other factors. It also appears that 
these high growth rates will continue for 
some time. Increases in population size 
have been projected to rise for at least 
another two decades. 

The rapid population growth is a de-
velopment problem for several reasons. 
First, it exacerbates the difficult choice 
between higher standards of living now 
and the investment needed to bring higher 
standards of living in the future (Clausen 
1984). Second, in many countries, in-
creases in population threaten what is 
already a precarious balance between 
natural resources and people. Continuing 
large increases in population can contrib-
ute Eooverusoflirnited natural resources 
such as land for agriculture, and fuel 
wood, mortgaging the welfare of future 
generations. 

Third, rapid population growth iscre-
ating urban economic and social prob-
lems that risk becoming wholly unman-
ageable. Fourth, with rapid increases in 
population growth, more and more peo-
ple are swelling the ranks of the poor in 
both rural and urban areas. The number 
of people below the poverty line in sub-
Saharan Africa in 1985 was 184 million. 
This is projected by the World flank to 
increase to 304 million in the year 2000. 
an inexorable expansion of the numberof 
human beings condemned to lives ofdep-
rivatiort and desperation. 

The World Bank has further esti-
mated that by the end of thedecade about 
one quarter of the world's poor will live 
in suh-Saharan Africa. Fifth, growing 
population means shortening of fallow 
cycles and the need to deal with more 
destitution duringdroughts. More mouths 
to feed especially after drought and desic-
cation, and more people to consult, can 
only bring problems to those who are 
responsible for welfare (UNSO 1992). 
Finally, population growth increases the 
demand for goods and services and if 
practices remain unchanged, implies in-
creased environmental damage. 

The relationship between population 
density and land degradation as we have 
already indicated is not that straight for-
ward, and perhaps more research work is  

needed to establish the precise relation-
ship. Similarly, although increasingly 
much is now known about population 
movement and resulting population pres-
sures on natural resources, further re-
search work is needed in these two areas 
as well. Research is needed to assess the 
dynamics and impact of population move-
ment and resettlement on the carrying 
capacity of arid lands. 

An intriguing question related to this 
issue of population movement and reset-
tlement is why migrants in ASALclingto 
imported habits and practices that they 
themselves know are sometimes harmful 
and not suited to ASAL environments. 
Only social science research can provide 
the answer to this question. 

Impact on agriculture 
(Crop Production) 

The relationship htwccn population 
growth and productivity increase in agri-
culture has been adequately brought out 
in the Report. The slow growth in agri-
cultural production in relation to popula-
tion growth would seem to suggest some 
Malthusian and Von Thunian scenarios 
in play population expanding beyond 
the capacity of the land to support it; and 
expanding onto the poorer land, giving 
lower returns per hectare for labour and 
other nvestnientsand probably moredeg-
radation and susceptibility to drought. 

An important factor not discussed in 
the Report is the relationship between 
cachcropping and food cropping. It would 
be interesting to note how cash crops 
combine with population growth to en-
courage farmers to overcultivate the de-
clining areas reserved for food or to cut-
tivate them poorly and at the wrong time 
or to neglect them and how these relate to 
land degradation and hunger. Ii will also 
he interesting to see how the land squeeze 
works on an individual's plot and at na-
tional levels. 

The Report partially portrays the state of 
our present knowledge on animal popula- 
tion and rangeland degradation. I-low- 

ever, in recent years some significant 
paradigmatic changes have occurred in 
the discipline of range science with re-
gard to overgrazing and the carrying ca-
pacity of rangeland in arid and semi-arid 
areas, which have not been sufficiently 
portrayed. 

The new paradigm in range science 
suggests that the problem is not just one 
of too many animals relative to available 
grazing areas but that the state of the 
rangeland ecosystems in arid and semi-
arid areas has more to do with the highly 
irregular supply of rainfall than anything 
clse 

The new paradigm suggests that 
"overgrazing" or extensive grazing sys-
tems have been greatly overestimated as 
an environmental problem. Seven rea-
sons are given according toUNSO(1992). 
First, herds seldom reach carrying capac-
ity between droughts. Second, rarely can 
enough stock he kept over the dry season 
to damage wet-season pastures. Third, ii 
is hard to measure "carrying capacity" 
where pastoralists are constantly moving 
between many different types of 
rangeland. Fourth, herds usually recover 
quickly after droughts, suggesting that 
there has been little long-term damage to 
the range. Fifth, herds have continued to 
increase over many decades despite re-
pealed claims ofevergraiirig. Sixth, where 
earlier range scientists saw extreme dam-
age to the grazing lands around watering 
points, recent studies show that pressure 
can he improved in these areas as nutri-
ents are brought in by cattle from sur-
rounding rangeland. Seventh, many pas-
toral communities have been shown to 
have developed methods for managing 
the range. 

The new paradigm would seem to 
point towards policy makers looking in 
other directions such as drought prepar-
e.dncss, early warning systems, insurance 
schemes and other measures of contin-
gency planning rather than to destocking 
as a solution to the deserlilication prob-
1cm in rangelands. 

Fuclwood cutting can have some of the 
most serious, though localised. effects on 
dry-land degradation in certain areas, es- 

Rangeland degradation Fuelwood supply 
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pecially in urban centres whereconsider-
able amounts of charcoal is used. 
Fuelwood and charcoal are a critical re-
source for the poor. They are the cheapest 
available fuels per ton and per unit otheat 
and they are used extensively ifnotexclu-
sively to provide energy for cooking, 
healing and light. The poor compete for 
fuclwood with richer urban users who 
demand charcoal-grilled meat. baked 
bread, beer and the like, all dependent on 
wood. UNSO (1992) has noted that in 
purely rural macrocosm, with dispersed 
settlements, fuelwood seldom has been a 
great problem. My own research in East 
Africa has revealed that except in some 
highly localised or highly populated rural 
areas like the Ethiopian Highlands and 
some parts of central Tanzania, little evi-
dence exists to suggest that rural house-
hold energy consumption is responsible 
for large scale deforestation. Mounting 
evidence from all over the ASAL seem to 
point out that it is rather the urban de-
mand, usually for charcoal. that leads to 
the wholesale cutting down of forests. 
The commodity status of charcoal makes 
it an attractive choice for entrepreneurs 
who can derive incomes from its produc-
tion and distribution. 

Intense wood cutting causes the sever-
est form of land degradation near urban 
areas. The effects of wood cutting around 
cities include fuciwood scarcity and ever 
longer journeys made and man-hours 
spent on the quest for wood supplies,oftcri 
by wonien and children. The need for 
woodfucl and land for cultivation, how-
ever, poses a real threat to the remaining 
areas of forest lands, especially the 
riverinc forests within the ASAL. 

Need for policy-oriented 
research and 
development options 
It is quite clear that population is a critical 
factor in dcsertiflcation in Africa. While 

wemustconccde that alot is now known 
about population trends and dynamics 
and how these relate to land use pres-
sures. there are still definite gaps in our 
knowledge of how population interacts 
with other variables to have a detrimen-
tal impact on the environment and natu-
ral resources. 

The other variables can he classi-
fied as both iniernal and external. 
Among the internal factors are absence 
of political stability, civil wars, illit-
eracy, failure to work out priorities. 
national policies, growing poverty, lan-
dlessness, lack of appropriate technol-
ogy. natural and man-made disasters 
such as drought, dessication. disease, 
and famine; poor rural infrastructure, 
subsides and pricing policies; inad-
equate a n d ineffective agricultural sup-
port services, lack of managerial and 
financial skills. 

Among the external factors are the 
lack of new credit. mounting national 
debts, and debt servicing burdens, ad-
verse terms oftrade; falling corn modity 
prices; the IMF's conditionalities and 
the World Bank's structural adjustment 
policies, depression of prices and quota 
systems of purchase of primary pro-
duce; and the unequal economic rela-
tions that the North imposes on these 
ASAL countries of Africa. 

To a certain degree desertification 
is associated with human population 
and human activity. Indeed one could 
argue that one force behind 
desertification is the social Iransloruia-
tion produced by development. Mod-
ernisation and population growth in 
Africa have been pLitting increasing 
pressure on available land and other 
natural resources. The result has been a 
major transition from traditional to 
modern patterns of livelihood. We are 
still not very clearon howchangc causes 
deviation t'rorn normal mechanisms of 
resource utilisation and the resulting 
impacts such changes have on the envi-
ronment. 

An example of needed 
research initiatives: 
community 
management of natural 
resources I  
Al'tcr decades of abortive cfl'orts to de-
vclopthcASALit isheingrealisedioday 
that sustainable natural resource manage-
ment and utilisation are critically depend-
ent upon the ability of local communities 
to control the resources from which they 
derive their livelihood. The local people 
do not only have the useful local knowl-
edge oftheir environment but have sound 
management strategies that enable them 
to survive in a region with extreme cli-
matic and, at times erratic water supply; 
they also have a vested interest in con-
serving their local resources for sustain-
able use. The recognition of these facts 
has supported the idea of decentralising 
authority over natural resource manage-
men t. 

At the same time, some African gov-
ernments seem to have entered a phase in 
which their political penchant for highly 
centralised authority and often autocratic 
rule, ishcingeroded.Asperccivedstabil -  
it) and security needs arc diminishing, 
with independence bcingconsolidated and 
national identity forming, and as political 
conditionality (the linking of develop-
ment assistance to political I iheralisation) 
is taking hold. these countries are moving 
towards more democracliL systems. The 
building of representative local govern-
ment. a prerequisite for more decentral-
ised approaches to natural resource man-
agement is becoming a priority in this 
context. 

Ellorts to devolve authority on natu-
ral resources management to local level 
institutions requires changes and adapta. 
tions in policy and practice on national 
and local lcvcls. There must he in place 
research programmes that continually 
monitor and evaluate the new experi- 

1 This section is based on Krugmann 09921 
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nienis. We need answers to a host of 
questions in this connection. 

For example, how best can local rep-
resentative iItstitutIons he built to encour-
age eifcciive participation of the local 
populauon? How can these institutions' 
capacity to manage natural resources be 
strengthened? What are thedecision mak-
ing processes that govern local use and 
management of natural resources, and 

how are they changing as a result of 
decentralisation? What are the roles of 
customary and siawiory laws in regulat-
ing access and rights over resources at the 
local level and what resource tenure 
regimes are most suitable for facilitating 
equitable and sustainable resource man-
agenlent? How are they allecied by 
markcts and the cash economy? How can 
local resource management enhance the 
livelihood and dcvclopnicnt of commu-
nities and contribute to their empower-
nlent(ahilttyto articulate their needs and 
to influence the ways to satisfy them)'! 

These and related questions must he 
addressed in a variety of experiments. 
across different ecosystems as well as 
within socio-economic and political 
Contexts. 

Towards sustainable 
development: 
a personal perspective 
Drought and land degradationl 
desertification have inflicted and con-
tinue to inflict tremendous loss of life and 
livelihoods on the people of Africa's 
drylands. The nature and scale of the 
problem lacing the populations in these 
drylands are well known. In some coon-
triesuppression and armed conflicts make 
any efforts towards sustainable develop-
mentan impossibility; in others the prob-
lems are not given priority by interna-
tional and bilateral agencies because the 
countries concerned are strategically un-
important. 

Climate change is now expected to 
make things worse for the pcople in the 
coming decades. There is probably little 
that can be done, by governments orany-
one else to avert this climatic threat to our 
ecological and social fabric. With the 
essential support al the international corn- 

munity, however, the people of the 
drylands in Africa must find ways to 
deal with the problems, as they have 
done for many centuries with only their 
own resources. 

Local communities cannot under-
take the enormous task of resource reha-
bilitation and conservation without sup-
port from their governments and the 
international development comniunity. 

External assistance is required to sup-
plenient local efforts and initiatives. It 
is important that such assistance should 
reinforce local cffori, enhance local 
capabilities, build upon local knowl-
edge and skills and respect community 
priorities. Local people possess assets 
in the kwni of empirical knowledge of 
the individual elemertts of the ecosys-
ten], of their inter-linkages, and of the 
way in which these relations change 
through time. The outsiders could do 
well first to identify and prioritize ihis 
local knowledge. Such knowledge can 
then he applied via farmers participa-
tion in the design, testing and adaptation 
of appropriate technologies. Finally such 
knowledge can he efficiently shared via 
farmer-to-farmer or herder-to-herder 
technology transfer. 

L.ocal agricultural and pastoral pro-
duction systems are the backbone of 
African food security. They are best 
adapted to local soils, resources and 
ecosystems. Contrary to common be-
lief, many of these production systems 
have the potential to produce surpluses 
for market and can under appropriate 
stimuli feed the ever increasing popula-
tion and also serve as the basis for envi-
ronmentally sound development. If they 
are ignored, it is likely that food security 
will decrease and environmental degra-
dation will continue. They can best be 
improved by building upon existing sys-
tems rather than trying to replace them 
and by merging the best aspects of tradi-
tional systems with the contributions of 
modern science. This presents a great 
challenge for development assistance. 

Development assistance to enhance 
local agricultural and pastoral systems 
will need to: 

• place a high priority on environ-
mental, economic, social and in-
stitutional sustainahility. 

• it will need to accommodate the  

diverse and flexible approaches 
typical of resource-poor agricul-
turalists and enhance their ability 
to handle risks. 

• local participation, especially of 
women, would he an integral part 
of such astrategy and he one way 
to tap important local resources. 

• it would need to account for the 
interacting ecological, social and 
economic components of low re-
source agriculture and improve the 
links between farms and external 
systems such as markets. exten-
sum systems and transportation 
networks (Horwith, 1989). 

In any effort at improved land useand 
conservation ol natural resources at the 
community level, one problem area would 
seem to be land tenure and property rights. 
The present situation in most ASAL cou n-
tries in Africa in this respect is unsatisfac-
tory and it is necessary to establish clear 
rules on the access, ownership and use of 
resources. Recent studies have shown 
that in marginally productive ecological 
zones such as the ASALS, common prop-
erty regimes have intrinsic social, envi-
ronmental and hence long-term economic 
advantages over private property arrange-
ments. What is needed is understanding 
of all aspects of land use management 
within agroupsterritory. In somecases. 
it may require the formalisation or legis-
lation and enforcement of traditional sys-
tems of land tenure and use. In other 
cases, individual title deeds may he nec-
essary. lJndersorne circumstances, it may 
even he necessary to evolve new property 
regimes and build new institutions to en-
sure their use. 

Many environmental problems can 
easily be solved by adapting and applying 
existing traditional and customary laws 
and property rights to environmental pro-
tection and sustainable community re-
source management. Governments with 
support of international organ isat ions and 
non-governmental organisalions should 
look into the possibility of niodernising, 
articulating and adapting u'aditional cus-
tomary laws and propeny rights to sus-
tainable resource management in the and 
and semi-arid lands. 

In conclusion, I personally hold the 
strong view that the knowledge and tech-
nology necessary for self-reliant liveli- 
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hoods, growth and sustainable develop-
ment exists in the poverty-ridden rural 
communities in Africa. Non-util isation 
of this potential results from a develop-
ment bias created by the interaction be-
tween Africa and Europe through politi-
caL cultural and technological 
colonisation of the former. A reversal of 
attitudes by African elites and leaders to 
enable recognition of the valucs and 
potentials oltheir people and to use these 
asa focus for sustained development plan-
ning is urgently necessary. 
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Soil Erosion and Desertification 
as a Consequence of Farmland 
Abandonment in Mountain Areas 
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Constanza Gonzalez (1) 

Abstract 

Farmland abandonment is probably the 
most important geoccological process 
affecting soil and water conservation in 
mountain areas of Central and Wesern 
Europe in the 20th century. Experimcnud 
field studies show that the evolution of 
abandoned fields depends on the inerac-
lion between plant succession, land-uses 
afterabandonment (including grazing and 
the use of lire) and the physico-chemical 
characteristics of the soils. The authors 
conclude that farmland abandonment in-
troduces manychanges in runoff and sedi-
ment yield. 

/ ZZ  
 - 

:! 4 
Photo I. Sloping abandoned fields can support high erosion rates, sometimes 
developing deep gullies such as those in this view of the Canary Islands. These 
fields were cultivated up to 1960 with wmato. (Author: J.M. GarcLa-Ruiz. 
Date: February, 1992). 

1) instituto Pirenaico de Ecologia. Campus de Aula Del, Apartado 202, 50080-Zaragoza, Spain. 
Department of Geography, Unversity of Las Palmas de Gran Canaria, Spain. 
Department of Geography, Universtty of La Rioja, Logrono, Spain. 
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Introduction 
Desertilicarion isaconcept generally used 
to explain land degradation in arid and 
semi-arid areas. due to human activities 
and climatic change. However, soil ero-
sion and degradation in sub-humid and 
humid areas have almost similar effects, 
leading toan impoverishment ofecologi-
cal diversity and to a decrease in produc-
tivity. In the past, sheet erosion. rilling 
and gullying yielded large quantities of 
sediments to the fluvial networks, en-
couraging the sedimentation in alluvial 
plains, alluvial fans and deltas. Forexam-
plc, during the 17th century. the Ehro 
delta, on the Mediterrartean coast ofSpain. 
advanced up to ô() metres peryear. Many 
areas of Europe. included in the sub-
humid or humid teniperate zone, show 
the results of forest wasting. overgrazing 
and cropping, w i t h dramatic consequences 
forsustainahlcdevclopnieni. Such aproc-
ess is clearly a process oldesertification. 
perhaps not so spectacular and general-
ized as that of semi-arid areas, but the 
final eiR.cts can he very similar. 

Most olEurope's mountains have 
supported high deniographic pressure 
since the 10-I 1 th centuries, with a peak 
during the inkklle of the 19th century 
(Lasanta. 1988). Human activities in-
cluded the cultivation ofsrecp slopes with 
cereals, surely eauing high erosion rates. 
In many cases the hillslopes were ter-
raced in order to avoid soil erosion, but in 
others the fields had scarce structures of 
Conservation. 

Throughout the 20th century most of 
the fields have been abandoned as a con-
sequence of rural depopulation, in such a 
manner that, nowadays. only the valley 
bottoms remain cultivated (GarcIa-Ruiz 
& Lasanta, 1990 and 1993). A 11cr several 
years of abandonment many fields show 
evidence of degradation: most of the soil 
has been eroded;stones almostcornpletcly 
cover the goil surlace and vegetation 
scarcely protects the soil against raindrop 
impact and overland flow: finally, plant 
colonization progresses very slowly and 
even shows evidences of degradation, 
with plants belonging to drier environ-

ments and supporting heavy therniic and 
hydric stresses. 

Such a problem poses several basic 

questions: is soil degradation a natural or 
a man-induced evolution of sloping fields 
in temperate mountain areas'! What is the 
role of land-uses'? How is the interrela-
tion between plant colonization and cr0-
sion expressed! The answers to these 
questions must help to control soil cr0-
sion and desertilication as a consequence 
oihypothetical farmland abandonment in 
many other mountains of developing 
countries, now supporting high popula-
tion densities (for example. in the Hima-
layas. some Anclean regions and AFrican 
mou n rains). 

The sampled area is located in the 
dotnainc ofthc southern Pyrencan flysch. 
which is extremely homogeneous from a 
topographical and lithological point of 
view (Fig. I). The arcasrelief is charac-
terized by smooth divides and regular-
ized versants affected by debris-flows 
and ravines, which are caused to a great 
exient by deforestation. This region en-
loys a Mediterranean mountain climate, 
somewhat continentali,.cd, with annual 
rainfalls around 800-1000 mm. mainly 
coicentrated in spring and winter, al-
though the iliost intense rainstorms fall in 
autumn. 

Shallow brown, loamy soils prevail. 
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Fig. 1. The .tudv ui'ea.  

with surface stones. They are poor in 
organic matter and in nutrients, rich in 
carbonates and with a pH between 8 and 
8.5. The high content of carbonates plays 
an important role because, on the one 
hand, it tends to prevent clay dispersion 
and, on the other hand, it contributes to 
the structural stability of soils. The stabil-
ity of aggregates, tested by the drop test. 
produced satisfactory results (Pardini et 

al.. 1991). 
Methods included geomorphic 

transects, experimental plots of differ-
ciii sizes. chemical and physical soil 
analysis, and rainfall simulation, among 
others. 

The complex evolution 
of abandoned fields 

In abandoned lields. several geomorphic 
environments can he distinguished: se-
vere sheet erosion areas, mild sheet ero-
sion areas, no-erosion areas and severely 
degraded environments (including tills 
and stone pavement). Fig. 2 shows the 
evolution of each geomorphic environ-
ment as the years pass after the abandon- 
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Photo 2. A/er 20 or 25 years of abandonment a dense shrub cover mar prevail on 
the field, protecting the soil amid controlling both erosion and overland flow. 
Farmland abandoned hilislope in the Aisa Valley, Central Pyrenees, Spain. 
(Author.' J.M. GurcIa-Ruiz. Date. March, 1991). 

mciii. A quick overview leads us 10 con- vere sheet erosion prevails during the 
elude that the different erosion processes first years, mild sheet erosion reaches a 
are progressively substituted in lime: Sc- peak 10-25 years after abandonment, al- 
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ter which, a stable situation is reached 
(alter 25-50 years) therefore more de-
giadcd environnients progressively in-
crease as the fields get older. 

Such an evolution can he considered 
normal up to 50 years, owing to the charac-
tenslics of plant succession (see Fig. 3). 
Once abandoned. the fields have a sparse 
herhaceouscover. lavourungihepredorni-
nance ol severe shct erosion processes, 
but as the density of plant cover increases, 
the activity of geoniorphic processes di-
niinishcs, thus mild sheet erosion pre-
veils. 

Assliruhcovcrisestahlished- iwenty-
live years later - sheet erosion decreases 
and no-erosion areas Cover almost all the 
surface, blocking overland how and cro-
sion.Thc normal evolution olabandoned 
fields retkcts the typical pattern of sec-
ondary plant sUccesSion, with important 
and positive consequences for the hydro-
logical and geomorphological behaviour 
olthe hillslopes The problem is to under-
stand what happens after the abandoned 
fields reach a dense shrub cover, just at 
the moment when an evolution to more 
mature and complex stages ofplant cob-
nhiation might he expected. The tact is 
that rills. small mass movements and stoni-
ness become ever more present in ahan-
doned liclds, resulting in soil erosion and 
degradation as well as in a loss ofproduc-
tivity. reducing the possibilities of grar-
mg (Ruii-Flano etal., 1992). 

The role of plant cover 

practice in the past when spiny shrubs 
densely covered the old fields. 

Photo 3. Many abandoned tields show, after decades of abandonment, a high de- 
gree of stoniness on the soil suiface, showing the effects of sheet erosion proc- 	The evolution of organic matter, total 

esses, caused by a rupture in the plant succes.vion. Farmland abandoied hilislope 	capacity of exchange. calcium and nitro- 

in the Aisa Valle%, Central Pyrenees. Spain. (Author. J.M. Garcia-ftuiz Date: 	gen varies .signiticantly with the age of 

July, 1988). 	 abandonment (Ruiz-Flario, 1993). Or- 

The only exp!anation for soil deteriora-
tion and intensive soil erosion is a break 
in plant succession, due to human activi-
ties (burning of the shruh cover in orderto 
improve the grating systenis) or to nitu-
ral factors (i.e. senescency of the shrub 
cover, unable to advance to more mature 
stages of plant succeSsion Owing to the 
poverty of soil nutrients). In fact, the 
presence of ashes in the soil is frequent 
and the use of lire has been a customary 
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Fig. 2. Evolution of different geomorphic environments after farmland abandonment. 
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50 	 so: 
- 	 70 

40- 

60 
0 30 
	50 0 	- 

U 	 - C 	 - 

4 20 	 0  

10 

- 	- 	
20- 

- 10 

_io  
<10 	10-25 	25-50 	>50 	 <10 	10-25 	25-50 	>50 I) 

Age of abandonment 	 Age of abandonment 

Fig. 3. Evolution of bush and herbaceous cater with the age of abandon 

ganic matter and nitrogen increase up to 
25-50 years alter abandonment, as a re-
sult of the increasing density of plant 
cover and ofthe predominance of Genista 
scorpiu.s, a leguininous able to lix nitro-
gen into the soil; but they undergo a 
decrease in the oldest abandoned fields. 
The greater density of herhaccous and 
shrub cover during the first 50 years can 
explain the positive evolution of the or-
ganic matter and nitrogen content, as well 
as the diminution of the total capacity of 
exchange and calcium (taken by the plants 
and incorporated to hiomass). After-
wards, a degradation of plant cover - 
and an increase of erosion- explain the 
opposite process; the burning of the shrub 
cover may he the reason bra soil nutrient 
restoration. 

Plant cover plays a key role in 
controlling soil erosion in sloping ahtin-
doned fields, explaining to a great extent 
the location of sediment sources (Ruii-
Flano el al.. 1991). Usinr small experi-
mental piot. the influence of the struc-
ture and density of plant cover on runoff 
and scdimcnt yield is well known. Fig. 4 
shows the results obtained after a record 
of 18 months. It proves the importance of 
a dense shrub cover for soil conservation, 
because runoff and erosion are almost 
completely controlled, thus demonstrat-
ing that the disappearance ordegradation 
of such a plant cover is the reason for an 
intensification oierosion processes. These 
resulis confirm I ha! shrub covercan he an 
excellent plant formation for soil protec-
tion (see also Francis & Thornes, 1990). 

On the other hand, the areas where shrub 
cover only represents 40-60 per cent of 
the surface are the most important sedi-
ment sources in the slopes, much more 
than the areas whcrc shrub cover only 
represents 10-15 percent. because in such 
cases soil has been extensively eroded. 
The behaviour of pasture lands, yielding 
much water but few sediments, can he 
considered as normal, and reflects the 
possible trends of runoff and sediment 
yields as a consequence of a generalized 
change in land-use. 

The role of land-uses 
In the Aisa Valley Experimental Station 
the hydromorphological effects oldiffer- 
ent land-uses were estimated. In eight 

Elec. 
Conduct 

Suspended 
sediments 
(mgi') 

Ca Mg Na 

p.p.m 

K P Cl 

Shifting 
agriculture 225 172 1.3 0.5 0.4 0.9 0.01 2.5 

Cereal 375 43 7.0 2.0 1.2 6.1 0.32 12.7 
Stubble 223 61 4.4 2.0 1.0 2.6 0.03 2.1 
Burnt plot (1991) 203 44 3.5 2.0 1.1 3.0 0.03 1.8 
Dense shrub cover 121 30 1.7 0.7 0.5 2.0 0.01 1.8 
Meadow 284 76 5.2 1.9 0.7 5.3 0.11 10.5 
Fallow land 147 1064 2.3 2.0 1.7 3.3 0.05 3.6 
Burnt plot 	1993) 335 1027 6.3 3.3 1.0 6.4 0.14 14.8 

Sediment concentration under different land-uses Storm event: Mar 5. 1993 
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Fig. 4. Runuffc efficienis and wdinie,i; yield under different plan; cover in abaiidonedfieldc. 

plots, each nicasuring 30 square metres, low, recently ahandoncd field and two importatltwaterafldsedinlentlosscs.COfl-
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sents a sudden increase in runoff and 
sediment as a consequence of the high 
proportion of hare soil immediacly after 
cropping and during the first years. Pas-
ture land yields much waler but few 
sediments and a dense shrub cover pro-
lects the soil very well as demonstrated 
above. Finally, the burnt plots show very 
ill l]rent behaviour according to the time 
passed since the wildfire. The plot burnt 
in 1991 acts ma similar way to the dense 
shrub cover, showing the effects of a 
quick plant recovering: but the runolT 
coming from the plot burnt in 1993 has a 
very high suspended sediment concentra-
tion and high losses of calcium. polas-
sium. nitrogen and phosphorous, con-
firming the negative effects ofihe wildfire 
durimg the first months. 

Conclusions 
Cereal crops on steep slopes caused much 
erosion in the past. above all when shift-
ing agriculture was practised. The ero-
sive effects of farmland abandonment 
depend on: 

I) The characteristics (if soil after 
centuries o f cultivation, in marl\ 
cases very impoverished in nutri-
ents. In such cases, plant succes-
sion advances very slowly, en-
couraging soil erosion during the 
first years of abandonment. 

ii) The characteristics of land man-
agement after abandonment, 
which partially control the ICu-
lures of plant succession. A recur-
rent use of tire to remove the spiny 
shrub cover causes iillportant 
lossesof nutrients, niakingaquick 
plant recovering increasingly more 
difficult and finally provoking an 
increase in stoniness and soil deg-
radation, with decreasing produc-
t i v ity (Ruiz-Flano et aL, 1992). If 
fire is not used jhc field is claimed 
by a dense shrub cover which pro-
tects the soil very well against 

overland how and erosion. An in- 
termediate solution 1510 substitute 
- in the best topographic condi- 
tions. i.e. in the concave hillslopcs 
- the shruh cover by nilcaLlows, 
thus increasing the possibilities f 
grasing for the local livestock. 
without risk of erosion, and lea'- 
ing the convex hillslupes and the 
steepest areas to evolve towards 
complex stages of plant cnhnniia- 
lion (Ruis-Flanoetal.. 1992). 
Land management afer abandon-

ment is the most important Factor in order 
to prevent any undesirahlc elThcms Irorit a 
gconwrphological and hydrological point 
of view. A dense shrub cover and, after-
wards, it faresi cover will cause a de-
crease in the volume of surlace water 
resources, a problem in arid and semi-
arid areas. The substitution of shrubs fir 
riieadows will yield much clean water but 
the fluvial channels will probably heiray 
a degradation owiu to the increase of 
energy. eroding their own bed (Martmnei-
Castroviejo en a1, [992). As the conse -
quences of farmland abandonment can 
AlOct extensive areas - even far away 
from the atTected country - land manage-
ment is not only a private matter hut a 
public decision. 
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Introduction 
Most ecosystems in arid and semi-arid 
regions of the world are going through 
various processes that lead to 
desertification. Since the definition of 
the term 'desertification' has been re-
lined on a number of occasions, it is 
useful to point out that, for the purposes 
of this article, the 1992 UN Conference 
on Environment and Developnient 
(UNCED)delinition is assumed to apply. 
That definition takes desertif'ication to he 
land degradation in arid, semi-arid and 
dry sub-humid areas resulting from vari-
ous factors, including climatic variations 
and human activities. 

Tropical deforestation features promi-
nently as an important cause of land deg-
radation (Darbier et al., 1991 Katerere, 
1993; Oppong, 1993). However, the 
causes of natural resource degradation in 
general are so complex that popular slo-
gans about the problem being one of 
"poverty or population or multinationals 
or debt are unhelpful other than to point 
proper research towards testing the rela-
tionships between these issues and the  

envirolimenl" Pcaicc aiid Maler, 1991). 
More specifically, sustainable environ-
mental resource management is only pos-
sible if the hiophysical environmental 
characteristics are considered together 
with relationships between land-use, land 
tenure, institutions and the culture of the 
people drawing a livelihood from the 
environmental resources in question. It is 
mainly due to disharmony among these 
factors that the world's environmental 
refugee population. which Cardy (1993) 
put at 10 million in 1988, is on the in-
crease. 

Tolha (1982) refers to "forest farm-
ers" as rural inhabitants of the traditional 
and/or shifting cultivator type as well as 
the squatter type peasantry who eke out 
livings by scratching at the soil in their 
habitats. These people were believed to 
number about 300 million in 1979 and 
were ranked as the numhcr one factor 
behind deforestation in tropical lands. 

Encroachment on forest reserves or, 
indeed, other land categories set aside for 
uses other than human settlement and 
agriculture, emerges as a solution for 
some of the above mentioned environ-
mental refugees. After all, is it not true 
that forest reserves and national parks 
around the world are often places where 
local people try to exercise usufructuary 
rights despite the state's statutory claim 
to the land. trees and animals? Is it not 
true that while forest reserves may serve 
important ecological functions to villag- 

ers. these latter may consider the same 
forests as a land hank. i.e. "spare" land, or 
potential source of arahle land? While 
encroachment is such a conirnon phe-
nomenon, there is little quantitative in-
formation available on the extent and rate 
of such encroachment, let alone on sug-
gestions to monitor and mitigate the ef-
fects of encroachment on the environ-
ment. 

This article covers one aspect of a 
study carried out between March 1993 
and April 1994 on a forest reserve that is 
experiencing a squatter problem in Zim-
babwe. Utider Zimbabwean law, Mzola 
Forest has been a "demarcated forest" 
since 1954, in keeping with colonial land 
apportionment provisions for timber pro-
duction and watershed management. In 
the mid to late 1970s some people took 
advantage of the war that was raging in 
the then Rhodesia to occupy parts of the 
forest: they were to constitute the pio-
neers of a squatter population that now 
poses a management challenge for the 
forest area. The rest of this article pro-
vides a brief outline of the study area and 
then explores the potential of 
inultitemporal satellite image analysis in 
monitoring human encroachment. 

The Study Area 
Miola Forest covers about 68. 000 ha 
and is situated between I 8' lt)' and 18" 
26' S latitude and 27" 20' and 27" 55' E 
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Fig. /.' Mw/a Forest as a watershed 

longitude. The forest's central feature is 
a plateau of Kalahari Sand that stands at 
an average of 1,100 in aRitude (see Fig. 
1). The plateau falls off to a Forest 
Sandstonearea inthceastandtoZambezi 
Escarpment Grit in the north, both of 
which are products of sedimentation ac-
tivity which took place mainly during the 
Triassic period. 

The Forest Sandstone is ofdesertderi-
vation but it also contains basal beds of 
pale sandstone passing up into white sand-
stone and ultimately aeolian sandstone. 
The aeolian sandstone exhibits dune bed-
ding and is reddish in colour due to iron 
oxidecoatingon the rounded wind-blown 
grains (Stagman, 197 8). The Escarp-
ment Grit is coarse-grained and contains 
water-worn pebbles of quartzite and an-
gular fragments of rocks belonging to the 
granites and gneisses. It grades upwards 
through tinc-grained sandstone into al-
ternating maroon and grey mudstones 
covering large areas of the Zambezi Ba-
sin. Basalt and shale intrusions also oc-
cur along the northern and southern 
scamps close to large, rivers. Kalahari 

Beds give rise to very loose sandy soils 
which carry important forests of indig-
enous timber. If the forest is cleared, the 
soils can grow good crops for a year or 
two, but fertility rapidly falls off and 
erosion may become a menace. More 
than 50% of Mzola Forest lies in 
Agroecological Region III (see Fig. 1). 
According to the Zimbabwean land clas-
sification system, such a region receives 
moderate rainfall (650 mmto 800mm per 
year) but suffers from severe mid-season 
dry spells and high temperatures. The 
region is suited to semi extensive live-
stock production and provides marginal 
conditions for maize, tobacco and cotton. 
Therestof the forest lies i n Agroec o log i cal 
Region IV. which is a worse category 
than Region III. 

The main plateau drains into the Mzola 
River in the south, through the Shangani, 

and Gwayi, and ends up in the Zambezi. 
The area to the north of the main plateau 
drains into the Busi-Scngwa system which 
runs northwards and evenujally flows into 
the Zambezi. Isolated pansoccurthrough-
out the area but the majority do not hold  

waterallycarround. Rainfall amounts to 
about 600 to 800 mm per year and is 
received between October and April. 
Mzola Forest is considered an important 
catchmcnt area especially with regard to 
its location relative to the Zarnbezi rain-
forest system (Fig. 2), the southernmost 
rainforest in Africa, excluding Madagas-
car. 

The major tree species found on the 
plateau include Brachysregia spicformis, 
Baikiara plurijuga, Pterocarpus 
ango/ensis, Julbernardia globiflora, 
Combretum collinum and Diplorrhyncus 
condylocarpon. Co/op hosperinuni 
inopane is by far the most common tree 
occurring below the plateau, especially in 
areas with patches of sodic soils, and it is 
often found in nearly pure stands. 
Brachysregia boehinii and Burkea 
africanaoccuron the contact between the 
plateau and the 'mopani flats' (grasslands 
withisolatedC. inopaneandAcacia trees) 
or in depressions. Kirkia adurniiiata is 
usually found on the contact and basalt 
slopes in association with B. hoehmii and 
C. mopwie. 
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Landsatirnage 1 2 
Date 20/6/1984 7f4/1992 
Bands 3; 4; 5 2; 3; 4 
Scene 172-73 172-73 
Pixel size (resampled) 25m x 25m 25m x 25m 
Georeferenced no yes 

Table I.- Landsat TM image acquisition 

Desertfi cation Bulletin, No 25, 1994 

Fig. 2: Map of Africa showing tropical 
rain forests in the continent. (Source: 
J3eyer, 1980) 

Methods 
Literature research on the forest area was 
carried out mainly at the Forestry Com-
mission's Bulawayo regional offices. In 
August 1993 four participatory rural ap-
praisal (PRA) sessions were conducted 
with the forest inhabitants and some of 
the communities surrounding the forest. 
The sessions consisted of informal group 
workshops with villagers, these weresup-
plemented by semi-structured interviews 
with selected key informants and govern-
ment administrative officials of the dis-
tricts from which the majority of the ille-
gal settlers originated. The PRA sessions 
were used as a dialogue medium between 
the settlers on theone hand and the forest 
oflicersand researchers on the other. Over 
the period prior to the study, (from around 
the early 1980s to the early 1990s), rela-
tions between the settlers and the forest 
officers had deteriorated so much that 
both sides had assumed a militant tance. 
The creation ofaconduciveenvirurnient 
for dialogue was also considered an insti-
tutional investment in terms of future 

management plans for the forest area as 
direct confrontation or the use of coercive 
means to address the encmachment prob-
lem are considered to be outofthcquesion. 

Soon after the PRA sessions, ground 
survey techniques were employed to map 
out the extent olhuman encroachment as 
well as that ofdilfcrent vegetation types. 
Such field observations were effected 
through vehicle and foot traverses using 
compass and chain, and guided by 1: 50 
000 topography maps of the area. In se-
lecting the traverse directions. deliberate 
effort was put on covering as many topo-
graphical gradients as possible. An 
equally important, though indirect, ob-
jective of this exercise was to collect 
ground truth information needed aLa later 
(laboratory)stage in satellite image analy-
sis and interpretation. 

Two cloud-free Landsat TM images 
(see Table I) covering the study area 
were acquired in digital form for analy-
sis. Data processing was carried out 
using different procedures contained in 
the software package EASI1PACE (Engi-
neering And Scientific lnterfacefPicuire 
Analysis Correction Enhancement). Since 
the 1984 image was not georeferenced. 
the 1992 image was used as a standard to 
achieve the georeferencing and registra-
tion of the Ioraier image. 

A vector digitisation module 
(VECDIG) was used to create a vector 
GIS (Geographical information System) 
for the forest area. To achieve this, lines 
and points on the Zimbabwe Surveyor 
General's layered (topographical) map 
(Sheet SE-35-1 1: Kamativi) of 1985, 
scale 1: 250000. were interactively digi-
tised using a CALCOMP 9100 tablet. 
The vector data digitised included the 
forest boundary, livers, tracks, roads, 
pans/marshlands, trigonometric beacons 
and contour lines. Selected vectors were  

later "burnt" into the images to constitute 
an integrated GIS. 

Image classification was carried out for 
the forest area only. It was possible to 
isolate the forest area by delineating or 
"masking" the forest using the forest bound-
ary vector attribute collected during the 
digitisation process. Unsupervised classi-
fication using the k-means clustering 
(KCLUS) programme was carried out on 
both images . This classifier operates on 
the premise that data- values of similar 
cover types remain close in spectral re-
sponse, while data oldilfereni classes will 
be separated. The programme AGGREG 
was used to aggregate classes into the fol-
lowing aggregates: 

• forest: 
• agricultural fields; and 
• other land. 

After class aggregation, the programme 
MLR (Maximum Likelihood Report) was 
run in order to calculate the area (in hec-
tares) and the relative sue (% of area mask) 
of each aggregate. Change calculation was 
based on area change by aggregates be-
tween 1984 and 1991 

Results and Discussion 
About 150 km of traverses were covered 
on foot and by vehicle. As a result of those 
traverses, the settlements in the forest area 
were mapped (see Fig. 3). Using the dot-
grid method of area calculation, it was 
estimated Ihatby 1993 a totalot7,000haof 
forest had been converted to agricultural 
fields andior settlement area. This corre-
sponds rojust over 10% of the forest area 
or an average and uniform encroachment 
rate of 0.7 17c of the forest area per year, 
assuming that the first settlers arrived in 
1979, as indicated by both the Forestry 
Commission records and results of the PRA. 
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Fig. 3: Extent of encroachment on Mzoln Forest. Map extrapolated from ground suri'ey results, August, 1993. 

Encroachment is concentrated in the 
eastern halfofthc forest area although the 
great majority of the people (87% of the 
households) originate from districts situ-
ated to the south of the forest area. Agri-
cultural fields and vegetable gardens are 
located along river valleys and often at 
river sources oron slopes, where the soils 
are more fertile and possess a higher 
moisture holding capacity than the sandy 
soils on the plateau. This pauern is more 
clearly illustrated in Figs. 4. 5, 6 and 7. 

The salellitc image copies. represented 
by Figs. 4 and 5, provide a synoptic view  

of the land cover types in the forest and 
surrounding area in 1984 and 1992, re-
spectively. The 1984image(Fig4) shows 
that the area to the south of the forest was 
already heavily settled by that year. On 
the other hand, the area to the north of the 
forest was virtually unsettled by that same 
time. By 1992, however, many settle-
ments had been established to the north of 
the forest. At the same time, there was a 
parallel expansion of settlements Inside 
the forest area although such additional 
settlements were not only concentrated in 
the northern section of the forest but the 

eastern and south-eastern as well (Fig. 5). 
Calculations based on the three land 

cover class aggregates in Figs. 6 and 7 
estimated the extent of agricultural fields 
at 2, 907 her (i. e. 4.25% of forest area) in 
1984 and 4, 015 her (or 5.87% of forest 
area) in 1992 (see Table 2). This is 
equivalent to a uniform deforestation of 
0.2% of forest area per year, attributable 
to agricultural expansion alone. How-
ever, the lorest category decreased from 
80.61% in 1984 to 72.78% in 1992 (an 
average deforestation rate of 0.98% of the 
forest area per year over that period). 
During the same period, the "other land" 
category increased by the equivalent of 
6.2% of the forest area, or 0.78% of the 
areaperyear. Theseobservations call for 
a more detailed explanation. 

I. As is evident from Table I, the 
two satellite images were acquired 
at different times of the year(April, 
for the 1984 image, and June for 
the 1992 image). this obviously 
affects the comparability of the 
spectral responses in the two im-
ages since vegetation 
phonologically aspects and soil 
moisture conditions are different 
during those periods. In addition, 
data from different hand conihi-
nations (see Table I) were used 
for the analysis. 

Although individual classification was 
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Fig. 5: 1992 unclassified Landsat TM image of tvfzola Forest and surrounding 
area. 

FigO: 1984 ci ssJicd wwgr of Mo/a Eoret area showing extent of 
encroachment. 

Fig. 7: 1992 classified image of Mzol Forest area showing extent of 
encroachment. 
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carried out for each image. it was 
not possible to apply a direct im-
age differencing technique be-
cause the pixel-by-pixel differ-
ences(i.e- 1992 pixel values versus 
those of 1984) would give a false 
picture of the change assumed to 
have taken place at the level of 
eachpixel between 1984 and 1992. 
A related complication was that 
while 1983/1984 had a good/nor-
mal rainfall season, 1991/1992 was 
a drought year (see Table 3). 

2. Thetypeofagriculture being prac-
tised by the settlers is a variant of 
restricted shifting cultivation in 
which sections of some fields are 
left fallow or arc abandoned com-
pletely while new fields may also 
he opened or the existing ones 
expanded. This results in a com-
plex spatial system. In forests 
with shifting cultivation, cleared 
areas frequently tend to multiply 
rather than expand individually 
(Singh, 1986). Many cleared ar-
eas of irregular shape and limited 
sise, representing different stages 
in the cultivation-regrowth cycle. 
become intermixed with mature 
forest and/or hare land or other 
land cover type. In this respect, 
the cultivation system itselfmakcs 
objective change detection impre-
cise. For this reason, the estimates 
of cultivated fields based on the 
1984 and 1992 images alone are 
underestimates because the pieces 
of land adjoining agricultural fields 
and which were classified as "other 
land" (which, incidentally, referred 
mainly to hare ground or, in the 
outh-wcst and north-west of the 

forest, to C. mopane areas appar-
ently hare because at this time of 
the year most of these trees are 
without leaves) are, in fact, agri-
cultural fields. The same may 

apply to pieces of land enclosed 
within fields hutclassified as "for-
est": these could he areas of pro-
longed fallow now reverting back 
to forest. More information on the 
rate at which the disturbed land 
reverts hack to forest can he a 
useful indicator of the resilience 
of the system. 
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Table 2: Land cover class sizes calculated from the 1984 and 1992 images. 

DATE 	OCT 	NOV 	DEC 	JAN 	FEB MAR APR 	YEAR 

83/84 	13.0 	42.0 	161.5 	136.0 	208.5 97.0 14.0 	672.0 
91/92 	4.5 	39.0 	136.5 	68.0 	43.0 159.0 24.0 	474.0 

Table 3: Rainfall figures(mm) for Lusulu (180  04S; 270  500E). 
source: Zimbabwe Meteorological Services, Harare. 

lIultitesfl/)oral Satellite Ima,çe Analyi.vf.n -  Monirewing Hunian Lncrae1uneni on Forest Reset-ties 

area (ha) 

forest 	 55 137 
agricultural fields 	2 907 
other land 	10 356 

TOTAL 	 68 400 

Conclusion 
Human encroachment on forest recr es 
in Zimbabwe is a real phenomenon and. 
for relatively fragile ecosystems like 
Mola Forest, this raises concern over the 
inevitable degradational and 
desertilication processes thai may follow 
such encroachment, especially as sonic 
people start to occupy more marginal 
areas. 

Saictlite imagery offers good oppor-
tunities for monitoring land coverchanges 
includi rig deforestation due to human en-
croachment on forest areas. However, 
results from multitcrnporal satellite im-
age analysis can be reproduced better and 
he more informative and effective if the 
different images are acquired at the same 
time of the year and provided data from 
the sante hand combinations are used. 
Unfortunately, this is not always the case 
since researchers/workers may have to 
make do with the images available (as 
was the case in this study). In order to 
enhance the credibility of the results ob-
tained from image analysis, substantial 
field work should hecarriedoui to furnish 

idequ ate ground truth data Related to 
that, supporti hg cartographic data such as 
topographic maps should he up to date so 
chat the collect ion niground control points 
during image gcorclrencing and regis-
tration is made easier and more accurate. 

Research and Policy 
implications 

The Miola PRA sessioiis produced in for-
mat ion which underlines the fact that the 
problem olhuman encroachment on stac 
lands isoniya Facet nimuch broader land 
ownership-related issues, which are, in 
turn, further complicated by Ilic general 
state of the economy. There is a need for 
land policy redress including a change in 
state land management to involve local 
people. The fact that a local government 
couricillor and some forestry cniployees 
were afliOnt ,  the illegal settlers in Mzola 
Forest serves to illustrate the all-embrac-
ing nature of the prohlem. In the event 
that large-scale resettlement of people is 
envisaged, thorough environmental im- 

pact a,ssesscnenls should precede such 
sett lenient programmes irrespective of 
where the reselilemnent will take place. 
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Methods Appu*ed for Recording 
Desertification and their Results 
from the Sahel Region of the 
Republic of Sudan 

Mariam Akhtar 'and 
Prof. Dr. Horst Georg 
Mensching 'and 
linmelyn Don nick 2 

Introduction 
The Sahel in the Republic oF Sudan (cr 
Fig. I) is the trudit ioiial home of nomadic 
animal husbandry systems. Fornierly.only. 

the southern areas were characterized by 
extensiverainicdcultivation, niorcorkss 
up to 401) mm isohyct. Technical innova-
lions (KiRK. 1992). a growing popula-
tion and also the abolition ni traditional 
land use rights have resulted in increas-
ing human pressure on the renlaining 

pastures and water resources. This has 
triggered dcscrtification. which can he 
seen as one of (he most serious environ-
mental hazards of (he region. Already, it 
has inunsiflcd con tlicts between peasant 

agriculturists and nomadic livestock own- 

e t s. ill lie various foritis oF site deerada- 
ii rem a i ti unattended, then vast areas 

will iiicvitahly hecotiie deserts and will 
have to he abandoned. 

The mapping and monitoring of 
descrtiuicatinn in the Sudan has been 
based on the visual interpretation and 
the digital classiFication ofLandsat-MSS 
and -TM satellite images quanti1iu6ve 
metho(s) and held surveys (qualitative 
methods) siiice I 9(l, The evaluation al 
neeorological and hydrological data, 
and also laboratory arta!vsis ol plant and 
soil suivples have supplemented iickl 
work. 

Climatic variation and 
desertification 

Dctrioration in natural plant coser is 
the prime indicator of land degradal ion. 
Vegetative indicators are characterized 
by a decrease in the quality and the 
tuInhity ol plant cover, up to the point of 
complete destruction. Besides human 
induced changes. and subsiraturn condi-
tions, charaL'tcri'.tics of vegetation are 
dependent upon the level of annual prc- 

cipitation and the intra-annual structure 
ni rainfall. 

The marginal tropical, arid to semi-
arid Sahel is seen as a climatic and ceo-
logical transition zone from the savannahs 
in the south to the arid zone of the Sahara 
in the north. It is determined by the loca-
tion of the Inter-tropical Convergence 
Zone (1TCZ) in summer. Since the north-
ward advance of the ITCZ has a high 
inter-annual tiuctuation. precipitation in 
the Sahel is subject to extreme spatial as 
well as temporal variability. This results 
in recurring droughts of varying penn-
dicitv cfIig. 2). Suchdryycars(precipi-
tation below long-term mean) can reard 
or preeni vegetative regeneration and 
cscn change botanical composition, es-
pecial iy ufler severe utiliiatioii. 

Towards the south, climate variabil-
ity decreases and the total amount of 
precipitattoti rises, thus enabling a more 
regular exploitation of natural resources. 
Whereas the northern Sahel can receive 
annual rai ii lull of up to 100 mm. the 
southern Sahcl is marked by appruxi-
inately 600 iii in precipitation per year 
with three to tour humid months 

(MENSCH!NCI. 1991). 

1 Akademie der Wtssenschaften zu Gcettrngen Theaerstr. 7 37073 Goettirigen Germany 

2 (MSc. Geography) and Prof. Dr. Bernd MeissnerSFB 691 IFLJS Limburgerstr. 4213353 Berlin Germany 
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Qualitative analysis of 
land degradation 
In a dry year, more drought-resistant 
grasses and forhs appear and pastures 
contain fewer species. During a wet year, 
howvcr. herhaceous cover is more her-
crogeneous. Field studies therefore cov-
ered several years. in order to determine 
ifthe botanical coniposition of pastures is 
undergoing an iireversihle change towards 
desertification or whether it just reflects 
the n -tomenlary characteristics of rain fall 

Changes in the botanical composition 
of pastures - a result of the combined 
elfects 01 overgrazing and droughts - re-
quire a detailed mapping of grasses and 
bibs. After a visual inspection of the 
pastures, representative quadrats (!m2) 
were determined. Grasses and forhs 
growing within a quadrat were speci-
fied, cut, dried and then ranked accord-
ing to BAYERS (1983: 2) method ol 
dry matter ranking which was slightly 
altered: 

• domiriantspecics=rank I (70 of 
dry matter weight) 

• second most important species = 
rank 2(20 17r,  of dry matter weight) 

• third most important species=rank 
3(5 - 10% of dry matter weight). 

In the moderately dry year of 1991, 
pastures were often so urmiftrm that ranks 

1 and 2 or ranks 2 and 3 were allocated to 
the same species. The interviewing of 
pastoralists and also laboratory analysis 
helped with judging the of quality the 
important grazing plants. 

Investigations into the seed hank of 
the substratum indicatcdthe regeneration 
potential of desired species in years with 
favourable rainflallconditions. A decrease 
in the producivity and in the variety of 
woody vegetation (recording of the age 
structure and of damage due to extreme 
browsing and wood cutting) can. for in-
stance, affect browsers because trees and 
shrubs are important sources of dry sea-
son reserve feed supply in the Sahel. 

Land-use systems, being the major 
cause ol deertilication, were given due 
consideration. The in-pact of land degra-
dation on animal husbandry and thus on 
the liclihood of the people in the region 
was recorded for future development pro-
grammes. 

Quantitative methods 
for recording land 
degradation 
Satellite data are not cheap (prices var 
from approxituately USS 015 (TM) to 
1-5 US$ per km2 (SPOT)) and their 
processing and interpretation is ineffica-
cious without qualitative analysis. At- 

tuchcd to detailed field investigations, 
however, satellite data in the long run are 
a quick and economic information source 
for desertification monitoring. Consider-
ing that one field day can cost a project up 
to US$1,000 through detailed field inves-
tigations can be more efficient, supported 
by some satellite data. In this way, the 
field worker can concentrate on more 
detailed analysis in a research area, with-
out having the pressure to cover a large 
area within a certain time. Handicaps 
originating from the availability of satel-
lite data at the 'right' time and from the 
calibration of data of different flights do 
not necessarily arise ifappropriately con-
sidered by the adaptor. When integrating 
field results on land degradation/ 
desertification into satellite image 
processing. it should he kept in mind that 
the geometric as well as the spectral reso-
lution of satellite data can vary consider-
ably in the different rccordtng systems. 
Pixel-lengths of SPOT-pan, correspond-
ing to 10 m. have a precise resolution, 
thus enabling a better integration ofquali-
mauve data during processing than NOAA 
data. whose pixel-lengths reflect 1 km. 
Spectral ranges - each wave length visu-
ali..'.ing adilfereni surface information in 
a pixel - lie between 3 (SPOT-1-IRV) and 
7 (Larmdsam-TM) hands. Thus. Landsat-
TM data cover most geo-factors involved 
in land dcgradaiionldesertitication. 

Not all inconsistencies arising during 
the Integration of qualitative data into 
satellite image processing have been 
solved yet. But experiences gained on 
descruification monitoring during the last 
13 years of project work have enabled an 
increasing approximation between field 
methods and satellite image processing. 

Focal points of research can he sum-
marl/Led as lollows: 

• 	digital classifications with differ- 
ent algorithms (supervised / unsu-
pervised) 

• application of different satellite 
data 

• it multi-temporal comparison 

• desertification tiionitoring 

• field check 
• desertilication mapping 

suitability foraGIS 

42 



Kalli 

/ 
LAibcv.,  

.:: 	I? 

. -. -- 	... 

— — - -.41-----  

600 Reeh 

Abe Weirt 
IL .4 

.01  

5I!iyl/ 	. ' 

bho.Pfr,iu1 	Thi' 

man  0it  

I 	 4 	 l.dc,,t 

.4 	Ak4w 	*11' coniroulom tv II 	PFIin'biur, 	1002 I1!d 	iu,yev Set' 	1001 	Uo0- IOSfl 

Woody voei.ti.m 1 A oh. 	Q41OI HypAwo th,h.4c14 preocili Woody o.iiI.Ilri pr.e.d11 In tOt ted S.. Hril 
RurorlInlo ol er.110111 and hutU rajohitill I.s.o the 1000 40415 are VI 	.oioly A 	in,tiis. Cippiri: decidev and 
lurS vn cindy pie.,,. In lion 	.rc.. and Ill d.,H.v100 Hyph.... fdflvc.. np.rs. er.fl 	rnwlt. 

G.e iou/Orbs or* esetoclod Is .coIolrclIH 	c,.'i'abl. relies. 

f 	Species p.ev.iheg on the weOturi EuI.vo- Ari$t,d. Spp . 
H.inral i.0el0ll0n PS trinslovold 1150.0.10 In. I. 

VII 	Piunni.n inopoct. .o.nly ong.l iris, Lm.innly A. 	 riofii, 
witdw,, and tn/en,, hindus In lb4 centr.l and tuition Copporix decide. and Wypdnn. ih.h.,cel is On! 

li.t.Hc 141114.4 .1st Os. •c,t..s edje000l creed Setveo./&dv innocisted with a grits toter 
pt.ciin. Circe ffus n/ocylltOn$ nod Cc;s4 souse bIller *0010 rjj lOinlilto FlilnOld C,.li,vstiOr 4110elpIlva. 'n the woO • 	t 1nri,tt. M.Itri. c,nSiF.Ii.. A 
ahr.eipthii. 41 	he ,.ntrel Owor. A 	41r1/,feca cud in the irn.iood 	ivies II41I4III1S41I 
ed.It.el tenon seen. A. rellth. and Mypllwlo lbs bolt. — 

dun., 
P.tttiy p4801 cover Iff the p1.4413. cs.mr.ols .niu.n!y SrbuiotfiM,. 

III 	;iOdiJis. AvSIidi spy 	spy and Erqrmii:s --- lr.r.d vi end hId 	lies 

- - ,oshyn [inn. 190 tl-I960j It is i 	tipriued by derIve ieeedy 0051t 1( IHr 	4. #iiiFIi!in, 
pr.v.iIsi in ovid. Crud di..erionu .1500.! [inFo. 190-1I901 
UFoC154 P(IC0OU5. Sch.,.r.f.Idio f,en/$. AvSdd, ddscllisisl'le norlh.rm bond.ry ni bonnie. r..rJ.d •çrlcultlJrr -- 

IV 	end Qt/Iin4liin 45414511* priwiil In the 1015101140 pIll! nine,. 
A .000111111 dOnhnhctie in will. HIISpinuJd 114.110 
Enricoe wvedy v*5.tctwrp to (Iii Unt. cooslinS 	lie creiHIunes = .-' - WOlF 
n.din..nr. Idebirn 5ndeuooul slOb. w.ud.mn  SeI*!I. c*Fo01i515 V c,p0eiu rued 
nnioml, 4 01,/it's loud Mn,.. c,.,nMve. Emirnuv. woody 
vegirctlem in (Ii. Bcvew,rt y.n.pI.hn is •ccnrnpuni.d by e doove ° 	.illege/Pewn 

4'n115 cOW. tcinpriirng inlinily Ur0514101 !ticOspn. $c*nf,Io'i. 
gnucl?ls. 441u5010 edstn.tiyrns. tr.stlule sp cml So,01es' op 

Fig. 3: Vegetation formations in the Butana in 1991. Sources. Field surveys, 

Landsat-TM (1991): Landsat-MSS (1986). Terrain Units Image Map of Central 

Sudan 1: 1 million, Range and Pasture Administration Khartoum 1990; Data of 
Sudan Meteorological Dept., Khartoum 

Methods Applied for Recording Desertification and Their Results From the So/wi Region of the Republic of Sudan 

Socio-economic 
development and 
desertification in 
Butana 
The Butana is a region which since time 

i 	I 

w* 
'W.dMedeni 	'l 4. 
/ 

/ 

immemorial has been known to have ex-
cellent pastures. Although the natural re-
sources of the area were always affected 
by droughts, tribal practices formerly 
controlled the grazing and Water re-
sources in the area according to tribal 
structures and needs (KIRK, 1992), thus 
securing pastures from permanent over- 

exploitation. 
In 1971, the former President 

Numeri's socialist inspired policy that 
state-owned lands, i.e. natural resources 
should he accessible to everybody, led to 
the abolition of communal grazing areas, 
thus eliminating tribal rights over re-
sources (KIRK 1992). The disorganized 
utilisation of grazing lands since then has 
triggered a rapid spread in descrtification. 
Sedentariation of formerly nomadic 
groups added to the strain on the environ-
ment. 

During the last 40 years, agricultural 
development has cut down the size of 
crucial dry season pastures in the south. 
In adry year such as 1991, for instance, 
major pastures (their northward range 
lying more or less close to the 150 mm 
isohyct) were totally encircled by inecha-
nized rainled agriculture in the south (cf 
fIg. 3, areas IV and V). Simultaneously a 
sequence of lean years during the last 
decades prevented the regularemergence 
of vast grazing lands in northern Butana. 
In moderately dry years such as in 1991, 
only a (at most) 70 km wide strip was left 
in eastern central Butana, providing the 
hulkofhiomass production. This leads to 
a congregation of large numbers of ani-
mals, thus by far exceeding the carrying 
capacity for livestock in eastern central 
Butana. Although crop residues from the 
neighbouring areas of mechani zed rainlcd 
cultivation and of irrigated schemes are 
important and reliant sources of feed sup-
ply 1  they have to he paid for. This cost 
further encourages the severe exploita-
tion of the natural and 'free of charge' 
pastures. 

Recent processes of 

land degradation in 

Butana 

Due to this, the highly nutritive Blepharis 
edulis (Arab. 'Siha') - formerly charac-
teristic of the Butana pastures, and an 
important dry season grazing plant 
(HARRISON 1955)- has almost entirely 
disappeared. In the humid ycarol 1992 it 
was only located in more remote pinpoint 
Sites, indicating that its extinction is 
mainly the result of overgrazing. Instead, 
the annual grass Urochloa trichopus 
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(Arab. 'Taffa'), which is not favoured by 
livestock holders, and which was for-
merly encountered in the more and north-
ern Butana, has spread dramatically over 
the remaining dry seasofl or dry year 
pastures (fig. 3, 1V and V). 

A very low regeneration rateof woody 
vegetation was recorded in all relict units 
(cf fig. 4). Tree shoots originating from 
the very wet year of 1988 were grazed out 
in the following lean years. A solitary wct 
year in a dry decade does not lead to a 
regeneration of trees and shrubs. 

In the elastic Mesozoic sediments 
(KLITZSCH 1989) of the Nuhian For-
mation' in western Butana (cf fig. 4). 
extensive degradation of plant cover has 
increased detlation, triggering a reduc-
tion in tine size particles of the substra-
tum olthe western Butana and at the same  

time reducing the seed contents of the 
soils. Vast areas were hare of any herb-
layer vegetation even in very humid years. 
The sandy substratum accelerates the ap-
pearance of desert-like conditions due to 
sand encroachment and the development 
of dunes. Only recently, some wadis in 
the north have been subject to blocking 
by sand masses. 

In the lower Athara Region in the far 
north of Butana the construction of the 
KhashmclGirhaDam inthesixtiescaused 
further damage (fig. 3). Enhanced fluvial 
erosion beyond the dam increased lateral 
erosion along the river banks (GLAESER 
Ct al 1988). Dri ftA oud disappeared. which 
prior to the dam used to meet the require-
ments of construction wood of the riverine 
population. Wood cutting around settle-
nients and the absence al run-off for half  

a year after the construcuon of the dam 
has also increased the processes of 
deflation. 

The decline in natural resources initi-  
ated a migration to the perimeters of 
l3utana. People who had lost all ora large 
proporlion of their herds tried to find 
work in towns or stayed nearareas which 
maintained fodder supply even in very 
dry years. From 1989 to 1993, field sur-
veys revealed that the surroundings of 
rivers and irrigation schemes were most 
severely affected by desertitication (cf. 
fig. 5, area I). Here the poisonous 
Calorropis procera (Arab. 'Usher') was 
found in dense stands and grasses and 
forhs only appeared after about 20-25 
km.. thus showing the migration radius of 
cattle. sheep and goats away from pemia-
nent water points. 
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Desertification in the 

Jebel Marra forelands 

Regardless of the high climatic variabil-
ity in the marginal tropics the old dune 
systems Qoz of the Jehel Marra fore-
lands are subjected to extensive cultiva-
tion of Penn isetum tvphoides (Arab. 
Dukhn'). Combined with severe 

overgrazing artd augmented by wood cut-
ting by a growing and increasingly 
sedentarized population, cultivation has 
destroyed natural plant cover. This has 
enhanced deflation, thus reactivating old 
dunes. Desertitication, as already de-
scribed by tBRAHIM in the beginning of 
the eighties. currently has progressed he-. 
yond the Quz systems of the Jehel Marra 
lorelands, reaching the pediment and 
pediplanes of the Basement complex. 
Nomads, having lost their formerly good 
grazing lands in the Qoz and in search of 
new pastures have diverted their migra-
tions into these areas with increasing 
frequency (see also GFEJGTZ 1989: 
42). 

The extent of site degradation in the 
lorelands, east ofJebel Marra, is based on 
the evaluation of a digital classification. 
The ERDAS (Earth Resources Data 
Analysis System) software, installed at 
the Tcchnischc Fachhochschulc' (TFH) 
Berlin was applied for digital image 
processing. A geometrically corrected 
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principally due to differing intensities 
of light. Areas with surface bedrock 
were neglected during clesertilication 
monitoring. 

Unclassi lied or wrongly-classified 
surfaces were not interpreted. In the map 
these areas remain grey (hand 3). Thus 
the map Qoz and pediplanc regions in the 
Basement can clearly he distinguished. 
The quality of more detailed differentia-
tion of the Qoz is, however, dependent 
upon the time of the shot and upon the 
training areas taken during field surveys. 
In order to determine the exact expansion 
ofcultivated areas in the Qoz or the extent 
of recent sand accumulations in the vicin-
ily of hare dunes, the interpretation of 
satellite images inevitably requires a 
ground check at the time of shot. The 
visual comparison of images based on 
different systemsoidata recordings (MSS 
and TM scenes) proved questionable dur-
ing the monitoring of desertitication. Al-
though temporal environmental changes 
were indicated in both scenes, differ-
ences in geometric and radiometric reso-
lutions did not enable a reliable interpre-
tation of regional desertification, when 
based on different systems of satellite 
recordings. Multitemporal investigations 
should thus he done on one satellite sys-
tem. 

Ground checks showed that the su-
pervised digital classification correlated 
excellently with the actual surface condi-
tions. Global Positioning Satellite Sys-
terns (GPS) and the geometrically cor-
rected maps enabled a clear allocation of 
classified degradation units with the sur-
face conditions in the field. (see fig. 6). 

Conclusions 

map was indispensable in presenting the 
results gained from the digital classifica-
lion of remote sensing data. Therefore, a 
series of image enhanced topographic 
maps (scale 1: 1(X) (00) was developed. 
The results are delineated in the map on 
Classification of Surface for 

Desertilication Monitoring'- sheet 
Korma. 

Due to the higher geometric and ra-
dionietric resolution, thematic mapper 
(TM) sensors are more effective for the  

monitoring of desertification than the 
multispectral scanner system (MSS) sen-
sors. The higher spatial resolution of TM 
systems enables a good separation of in-
dividual units. In MSS scenes, on the 
other hand, surface objects constitute 
mixcd pixels so that unitsare mingled and 
an unambiguous allocation during the 
classification proves difficult. 

High altitudinal variations also ag-
gravated the digital classification in the 
mountainous regions of the Jehel Marra, 

Although about 1 ,00() km apart. 
desertification in the Butana Region and 
in the Jehel Man -a forelands is the result 
of similar factors. During recent years, 
sedentarization, the abolition of tradi-
tional land -use rights and the expansion 
of agriculture have put continuous stress 
on the fragile resources of the study areas. 
Based on the qualitative analysis of small 
training areas, supervised classification 
of digital satellite data enabled a com-
paratively quick and efficient assessment 
of degradation over a vast region. 
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The significance of detailed ground 
checks prior to a digital classification has 
to be emphasized. The making ofadigital 
map for the sudy area implies its integra-
lion intoa regional Geo Information Sys-
tern (GIS), hence drawing up the interac -
tion of various factors causing site 
degradation. The visualization of interim 
and final results in dynamic' maps ena-
bles the development of measures 
combauing desertilication at different 
levels of operation, i.e. on monitor, plots 
and maps. 

Knowledge of regional landuse sys-
tems and current ecological conditions of 
investigated regions helped in the devel-
opment of recommendations for more 
ecologically adapted landuse systems; a 
temporary exclusion olseriously afflicted 
surfaces from landuse and the identifica-
tion of very endangered areas, 

References 
Akhtar, M.; Mensching,.G. (1993). 

Desertification in the Butana.- In: 
Geojournal3Ll, pp.  4 1-50. 

Bayer, W. (1983): Evaluation ofpanure 
dry inwter rankiizg. Revised draft for 
Handbook on Pasture Production and 
Evaluation (proceedings of ILCA/ 
KPU workshop held at Kurniin Bin, 
Nigeria in April 1982). 

Domnick, 1. (1992): Regionale 
Anwendung 	 von 
Fernerkundungsdaten 	fuz 
Desertifikationsrnonitoriig - am 
Beispiel des sthchen Jehel Marru 
Vorlandes (Darfurikepublik Sudan). - 
Thesis unpublished, Frele Universit I 
Berlin. 

Geseilsehafirforsehung 	und 
Entwicklungsprojektierung (CFE) 
(1989): Development Potentials of the 
Wadi-Svsrems in Daifur. Sudan. Vol. 
1 & II (Annex). Aachen. 

G1aeserj;AbdetAtiI, H.; Mensehing 
H.G. & Poertge K-H. (1988 ): 
Lintersuchungen zum 
Kulturlo.ndschaftswandel am unteren 
Athara (RepuhlikSudan).-In: Die Erde 
119: pp.  193-201 

Harrison, M.N.(1955): Report on graz- 
ing survey of the Sudan. Department 
of Animal Production, Khartoum. 

Ibrahim, F.N. (1984). Ecological un- 

balance in the Repithlic of the Sudan 
- with Reference to De.certifieairnn in 
Daifur.-BayreutherGeowiss. Arh., 6. 

Kirk, M. (1992): Veif gungsrechte her 
Resourcen und technologischer 
Wande I: Nenere Entwicklungen zind 
Perspektiven in der Rurana. Ed.: In-
stitute of Rural Devclopnienr, discus-
sion paper no. 12. 

Klitzsch, E. (1989): Zur Sirazigraphie 
Nubiens. This Ende des Nubischen 
Sandieins a/s srrwigraphischer 
Begr,ff.-In:Zeitschriftdt.geol.Ges., 
Gitingen, 140, pp. 151-160. 

Meissner, B. Ripke, U. (eds.) (1993): 
E.wm pies of Remote Sensing C'artog-
raphv in A ridand Semi-arid Regions.- 
In: Berl. Gcowissenschatil. Ahh., C, 
vol. 14, Berlin. 

Meissner, R. B.; Wycisk, P. (eds.) 
(1993): Geopolential and Ecology - 
Analysis of a Desert Region.- In: 
CATENA. supplement 26. 

Mensehing, H.G. (1991):DieSaheizone.' 
Naturpo!entiul und Frohieme .ceiner 
Niuzung. - In: Prohlemr ume den Welt 
(ed. 1-IBECK & M. STRAESSLER), 
Koeln, vol. 6 

47 



Land Degradation in East Africa* 

By Michael Stahl 
Michael Stahl was head of the SIDA 's 
Regional Soil Conservation Unit 
(RSCtJ) in Nairobi 1991-94. He has a 
Ph.D. in political science from Uppsala 
University and is associate professor at 
the Department of Water and Environ-
mental Studies, Linkbping University. 
He has long experience in research and 
development administration in Ethio-
pia. Tanzania and Kenya. He is since 
July 1994 I-lead of SIDA 's Develop- 
ment Cooperation Office in Ethiopia 

The highlands of East Africa have a high 
agricultural pocntial and have histori-
cally supported kingdoms with stratified 
social structures. Today, traditional fer-
tility practices cannot he maintained un-
der conditions of mounting population 
growth andland scarcity. Land degrada-
tion is now threatening the very basis of 
the farming communities. This paper 
discusses land degradation in East Af-
rica in thecornexofsoil conservation. It 
describes technical and institutional re-
sponses to land degradation including 
regional cooperation and concludes that 
degradation is not yet irreversible. Rela-
tively low-cost technologies exist 
that have the potential, given sup-
portive institutions and incentives, 
to achieve widespread adoption 

among small holders. 

Introduction 
At present, development has come to a 
halt in most parts of East Africa. Living 
standards are declining and the environ-
mental situation gives cause for concern. 

Environmental assessments by the World agenient. The aim is to facilitate regional 
Bank, the United Nations Environmental competence in soil conservation, broadly 
Program (UNEP), the World watch Inst i-  defined as environmentally-sound land 
lute and the World Conservation Union management (7). 
(IUCN)uestions Africa's ability to pre- 
vent its environmental degradation and to 
sustain livelihoods by the end of this The setting 
century (1-4). Afro-pessimism is grow- 
intata time when the North has environ-  The highlands of East Africa have a high 
mental issues to address in its own hemi-  agricultural potential and, until the mid 
sphere. 20th century, were resilient to exploita- 

It is customary to he pessimistic about tion. The fertile soils and abundant rain-
development prospects for Africa in the fall attracted farmers to the region many 
near future. From a broad perspective, centuries ago. The productivity of the 
factors contributing to this situation in-  land supported chiefdoms and kingdoms 
elude recurrent drought, unfavorable with stratified social structures, notably 
terms of trade, unwise use of loans and in Ethiopia and around the great lakes (8). 
giants, rapid population growth, corrupt As recent as the late 1800s, these socie-
leadership. civil strife, etc. (5,6). ties were organized on an ecologically 
Though all these factors are acknowl-  sustainable basis. The land was not only 
edged as important, this paperdiscussed able to produce subsistence for its inhab-
only one aspect of the crisis: land deg-  itants, but a surplus as well. Soil fertility 
radation in the context of soil conserva-  was niaintained through fallow periods, 
tion. The geographic area discussed is crop rotation and use of livestock ma-
limited to the highlands o East Africa, nure (9). 
including Kenya. Uganda, Tanzania and 

	
Today. land degradation is threaten- 

Ethiopia. 	 ing the very basis of East African peasant 
The information presented is based societies. Degradation has proceeded fur-

on the literature and on the authorscxpe-  thest in Ethiopia where the northern high-
rienccs as Head of the Swedish Interna-  lands, once the cradle of the Axumite 
tional Development Agency's (SIDA) civilization (in the first few centuries 
Regional SoilCnnservationUnit(RSCU). A.D.). have become chronically depend-
SIDA has actively supported soil conser-  ent on food aid. 

vation in East Africa, notably in Kenya 
	

Current agricukure, characterized by 
and Ethiopia. In 1982, SIDA established an increase in expansion of impoverished 
the RSCU in Nairobi with the mandate to small-holders and land scarcity, is mak-

facilitate exchange of regional experi-  ing traditional fertility-maintaining prac-
ence in soil conservation. RSCU organ-  (ices (long fallow periods, etc.) impossi-
izes trainingeourses, workshops and study ble. Poor farmers cannot afford to buy 
(ours, produces and distributes training fertilizer and they are generally unin-
material, gives technical advice and initi- 

 formed about alternative means of main-
ates pilot activities with integrated agri-  taining soil fertility. Thei r plan ni ng hori-
culture, agroiorcstry and livestock man-  zon stretches to the next harvest and they 

* This article was originally published in AMBIO Vol. 22. No, 8. 1993. 
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lack the incentive to engage themselves 
in long-term conservation. 

Population pressure in the highlands 
has led 10 encroachment by the landless 
into sub-humid patches in the drylands. 
Asaconsequence, pastoralists have been 
pushed aside into the more barren areas 
and their production system is under se-
vere stress (10, II). 

At the local level, rapid population 
growth together with technical backward-
ness in food production and lack of off-
farm employment opportunities, produce 
conditions where the ecological basis of 
food production is undermined. East 
Africa, has an annual population growth 
rale of 3% and, like the rest of the conti-
nent, is in the midst of a demographic 
transition from high fertility and mortal-
ity rates to reduced mortality, w h i c h may 
eventually result in lbwer fertility rates. 
In 1960, the former British East Africa 
(Uganda, Kenyaandlanzania) and Ethio-
pia had an estimated total population of 
47 million. The population had grown to 
117 million in 1990, and is projected to 
reach 330 million by the year 2025 (4). 

1-lowever, landdegradation is not irre-
versible. There are a number of initia-
tives by national governments, foreign 
donors and local groups to prevent fur-
ther degradation. Low-cost technologies 
that can potentially provide a basis for 
sustainable resource management are 
emerging from engineering and 
agroforestry experiments, training and 
cxtcnsion programs. In Kenya, Uganda. 
Tanzania and Ethiopia a number of ini-
tiatives have been taken including the 
launching of naional conservation strat-
egies, environmental action plans, com-
munity foresoy and soilconservation cam-
paigns (12-14). Achievements are most 
conspicuous in Kenya. 

Responses by the 
Government of Kenya 

Kenyan authorities have given official 
recognition and have devoted resources 
to environmental rehabilitation (12). At 
the 1972 UN Conference on Human En-
vironmentiri Stockholm, the Kenyan del-
egation stated that land degradation was 
the most severe environmental problem 

threatening agricultural production. Asa 
follow-up to the conference, a Soil and 
Water Conservation Branch was set up 
within the Kenyan Ministry of Agricul-
ture with funding and technical assist-
ance from Sweden. A National Environ-
mental Secretarial and a Permanent 
Presidential Cominissionon Soil Conser-
vation and Afforestation were set up in 
the mid- 1980s.   In 1989, responding to the 
concern for rapid exploitation of the drier 
areas, the Goverrunent of Kenya estab-
lished a Ministry of Reclamation and 
Development of Arid, Semi Arid and 
Wastelands. This ministry coordinates 
the activities of' the line nhinistries and 
other bodies, on environmental manage-
ment in the drylands. A growing ntiinher 
of Kenyan NGOs are active in environ-
mental extension, advocacy and research 
programs. 

The Soil and Water Conservation 
Branch runs a continuou.s and intensive 
in-service training program including 
theoretical coursesand study visits. Over 
the years, the Branch has developed nieih-
odologies for soil and water conservation 
and implemented a huge training and 
extension program for agricultural tech-
nicians. More than 18 000 agricultural 
officers have undergone training and more 
than one million small farms have adopted 
conservation measures (15). 

Although these achievements are im-
pressive the general trend in the Kenyan 
highlands, as elsewhere in East Africa, is 
that land is still being degraded. An 
estimated two-thirds of the small farms 
needing conservation measures have yet 
to he reached. 

Bunds and terraces 
The major environmental degradation 
problem in the settled highland is soil 
erosion. Since the terrain varies from 
undulating to hilly to mountainous, most 
agricultural land is situated on slopes To 
facilitate planting and weeding, conven-
tional agricultural practices leave the soil 
bare and loose at the onset of the rains. 

On bare ground, the rainfall, which often 
comes in heavy showers, carries away 
topsoil and nutrients from the agricul-
tural fields. Rill, sheet and gully erosion 
are common (16). Various methods to 

delay and reduce rainwater runoff have 
been introduced to alleviate this prob-
1cm (16-18). 

From itsstart in 1974, the Kenyan soil 
conservation program targeted small-
holder farms using labor-intensive meth-
ods and drawing upon past experience 
(19). For example the hand-dug terrace, 
the "Ianyajuu" might he widely adopted. 
In the "fanyajuu' system, a ditch is dug 
along the contour line ola slope and the 
soil is thrown uphill so that an embank-
ment is formed. The distance between 
ernhankments varies according to the 
slope. On very steep slopes the distance 
is only a few meters. When the rains set 
in the soil eroded from the upper part of 
the plot is delimited by the two hunds, to 
the lower part where it is caught by the 
embankment. Gradually, a bench ter-
race is formed and the cultivated plot is 
levelled. 

A whole range ofothersoil-conserva-
tion structures have been developed 
through the collaboration of the Soil and 
Water Conservation Branch and farmers. 
The hunds can he constructed downslope 
of the ditch 'fanya chini", and the ter-
races can he made level, inward sloping 
or outward sloping. Water diversion 
ditches can he constructed to lead the 
runoff water safely down the slope. In 
some cases, a dug terrace is not required. 
Instead trash lines, formed by branches, 
twigs, leaf, and litter, are laid out along 
the contour and grass is planted. This 
hiomass line function as asoil-conserva-
tiofl structure. Using this technique, a 
terrace is built up using a minimum of 
labor. The design of the structure recom-
mended by extension staff to farmers 
depends on local circumstances such as 
slope, soil erodihility, rainfall, choice of 
crops, labor availability, and f'armcrs' 
preferences. 

In areas with high rainfall, the pur-
pose of hunds, terraces etc, is to reduce 
soil and nutrient runoff. Supplementary 
water diversion ditches above fields are 
sometimes necessary to cope with the 
enormous water masses. In areas with 
little or erratic rainfall, the function of 
terraces is to trap rainwater, thus provid-
ing moisture to the root zone of growing 
crops by causing the water to infiltrate 
down into the soil. Without terraces 
rainwater would simply run downslope to 
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seasonal rivers. 
A gradual Shift has occurred in the 

soil-conservation approach during the 
1980s- The primary aim now is not only 
to prevent soil erosion at any cost. In-
stead, soil conservation has been put in 
the context of good land husbandry: i.e. 
the aini is to maintain productive capac-
ity. The implication is that soil conserva-
tion should he integrated into general 
agricultural extension rather than being 
looked upon as it special engineering ac-
tivity (20) Methods are being developed 
to"make the terraces green" Agrot'oresiry 
is an important technique in this respect. 

Agroforestry 
Agrolorestry isdetined asihedeliherale 
growing of woody perennials on the same 
unit of land as agricultural crops and/or 
an intais either in some loon of spatial 
mixture or iii scquence"(2 I ) . There are a 
number of introduced species which are 
doing well in East African farming sys-
reins. Moreover, research and trials are 
underway to screen indigenous trees and 
hushes with a potential for use on small-
holder farms. Trees can have many func-

tions. Sonic provide building poles and 
luciwood. others enrich the soil (by nitro-
gen fixation) provide Iced For livestock. 
or Fruits for sale. Marty trees species can 
fulfill at least two of these functions. 
Trees can heplanteLl on terrace banks and 
in waterdiversion ditches- They can also 
he planted along Farm boundaries, around 
homesteads and in small woodlots. A 
special technique advocated by the Inter-
national Centre For Research on 
Agrolorestry (ICRAfl, with headquar-
ters in Nairobi, is to plant mult purpose 
trees in hedgerows with crops in between. 
Preferred tree species do not compete 
with crops for soil n]oisturL' and sunlight, 
are fast growing, and can he pruned. 
pollarded or harvested alter a few years 

(21 -26). 

Livestock Management 
Livestock nitun-agcnient must he included 
in soil conservation strategies. The free 
roaming of cattle. goats and sheep on 
agricultural land after harvest can lead to 
destruction of terraces in the central 

Kenyan highlands. land is now so scarce 
that pastures have more or less disap-
peared and fodder must he grown. Ter -
race banks can be gainfully used foigrow-
ing grass. A numher of last growing and 
nutritious, mainly exotic, grasses have 
been screened, hulked up and distributed 
to farmers for planting on hunds and 
terraces. in this way. ?cro-grazing sys-
rems are developing. However, this is 
only protitable if the farmer has access to 
crossbred dairy cows. In Kenya. the dairy 
industry is to a large cxteiit dependent on 
milk supplied by smallholdcrs. and there 
is a market for milk in all small towns. 

The majorrequirenteors for zero-gra/-
ing dairy systems include veterinary serv -
ices, access to upgraded cattle (which 
requires artificial insemination or hull-
stations)and access to protein-rich grasses 
and trees. In some cases, farmers have 
introduced silage practices where grass is 
cut when the protein conic nit is at its peak. 
thrown into an earthen pit. covered with 
plastic followed by it liuver of soil.'Th 
silage is used as fodder during the dry 
season as a nutritious supplement to poor 
range gr:iIng. 

Property Rights 
A niajor impediment to lung-term mm-
roemenI in land is laud tnurc. At lbe 

fitrnii leveL the presence or absence of 
clearly defined properly rights makes the 
difference between active interest in in-
estiuig in soilconservation measures or 

apparent mumdiflrencc to environniemual 
degradation. In Kenya, the areas wherc 
soil-conservation measures h ave  been 
most readily adopted roughly coincide 
with the areas where land has been adju-
dicated. registered. and land titles ob-
tained. 

Many agricultural olhcers in Ethio-
pia, Uganda and TanLania believe that the 
low interest of farmers in soil conserva-
tiort is largely due to landownership sys-
tem (27). Where the government is the 
official landowner and land-use rights 
are allocated by chiefs or elders accord-
ing to age-old traditions, farmers are sel-
dom prepared to invest in land improve-
nient. Customary rules do not adcqualeiy 
deal with mounting population pressure. 

Prolonged occupancy cannol he taken for 
granted by the individual land-user. This 
is riot to say that customary tenure as such 
is detrimental to land improvement. There 
are cases where land right have been 
solidly vested in individual households 

under customary tenure, and where heads 
of households arc indisputable owners of 
their land, although this is not expressed 
in title deed. 

The socialist land tenure enforced 
upon Ethiopian farmers by the Menigistu 
regime is in extreme example of how 
institutional insecurity can force people 
to pursue destructive hand-use practices. 
During the 1980s, the Ethiopian authori-
ties introduced massive campaigns toplant 
trees and construct terraces. The physical 
results were impressive, but the peasants 
had no secure land use rights whatsoever. 
Huge relocation projects took place in the 
form of resettlement. collectivization and 
villagii.ation. As a result the farmers 
developed short-term planning horizons, 
focusing on the next coming harvest (28). 
When the regime crumhld, the farming 
communities were left without direction. 

in 1991. considerable destruction of 
previous environmental investments took 
place. Tree plantation werecut down and 
oil hunds function as Consel -vation ter-

race on agricultural fields were plowed in 
29t. The 0ioriterm reasons for this are 

obvious: trees were cut because people 
needed building poles, which were in 
scarce supply. Buiids are plowed in be-
cause they have accumulated nutritious 
soil. which if spread over the whole field, 
functions as lerti lizer. However, this hoids 
true only for the next season. The long-
term consequences of these practices are 
negative. When asked ahout their 
behaviors. farmers give a togical expla-
nation that they have heard that the go-
ernment will leave the farmers aluiie for 
two years: LiftCr  which the farmers be-
lieve there will he new rules and new 
ielocations of people. There is thus no 
gu1araitee that an individual household 
will he allowed to continue cultivation on 
its presently held Ilois. Long-tertli land 
improvenielit is then. frorn the farmers' 
perspecte. irrational. It is better to use 
the hiomass for the household's i mmcdi-
ale consumption even if this means 
further degradation and lower yields 
later (30). 
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Institutions and 
Research 

Agricultural and forestry research has a 
long tradition in East Africa, but prob-
leni-locused farming-system research 
geared to the needs of small holders is a 
relative novelty. Academic research em-
phasizes specialization and tends to be 
compartmentalized with individual re-
searchers narrowing in on a particular 
subject. Moreover, research is mainly 
based on trials at research stations where 
conditions differ from the true conditions 
on the small holder During the 1980s, 
alternative research-approaches have been 
introduced, emphasizing farmer involve-
ment in the research process and the need 
or an interdisciplinary approach, includ-
ing subjects such as crops. irces, live-
stock, soil and water, and rpralsociology 
(31, 32). Small holder-relevant research 
first emerged among committed profes-
sionals in rural-development studies but 
is gradually gaining a foothold in the 
established agricultural research in-
stitutions. 

The Participatory Rural Appraisal 
(PRA) where researchers from several 
discip@es , extension agents and farmers. 
joinOy identify the prohemso1acommu-
nity, has been instrumental in pinpointing 
the need foran interdisciplinary approach 
(33). It has also been acknowledged that 
farmers possess a wealth of knowledge 
about species and ecological processes. 
which is more or less unknown to aca-
deniic researchers. Hence, indigenous 
technical knowledge is becoming respect-
able as a potential means of enriching 
scientific knowledge. 

Such trends favor the development of 
sustainable conservation based produc-
tion systems. In order to succeed how-
ever, researchers and extension staff must 
he supported by resourcelul. dynamic. 
and innovative institutions. The in anage-

rial aspects of innovation must he given 
increased attention (34). In this respect. 
East African institutions have many short-
comings. It is generally known that re-
search is underfunded, that researchers 
do not communicate frequently across 
disciplines t let alone with extension staiD.  

that research has low status, that the ex-
pertise of researchers is seldom drawn 
upon for official policy formulation, and 
that the research infrastructure is on the 
verge of collapse in many institutions 
(35), It should not conic as a surprise that 
few innovations emerge from these insti-
tutions. 

Extension staff lace an even worse 
situation. The typical Ministry of Agri-
culture in East Africa uses about 909'c Of 
its running costs on salaries. Extension 
stall lack transport, daily allowances, in-
struction materials and access to recent 
research findings. Often, they sit denior-
alized in resmircestarved offices. As a 
rcsult, they are ignorant about local farm-
irig conditio'ts and may react with arm-
gance and bureaucratic highhandedness 
when faced with farmers seeking advice. 

The Future 
Despite the lack o f systematic scientific 
data at the farm level (36), it is clear that 
soil conservation pays. The conservation 
activities outlined above contribute to the 
development of an ecologically sustain-
able agricultural system. Studies from 
Kenya and Ethiopia have shown substan-
tial increase in annual crop yields as a 
result of proper terracing (37-39). 
Agroforestry and dairy cows yield cash 
incomes, if the farmers have access to a 
market, The Kenyan highlands have a 
good road network and many small urban 
centers where milk, building poles and 
fruit are in high demand In Ethiopia, 
Uganda and Tanzania, market access is 
much less developed and hence discour -
ages commercialization of agricultural 
practices. 

Soil conservation and agrolorestry 
require labor inputs and technical advice, 
hut only limited cash outlays. The cost of 
tree seedlings from government nurseries 
islow,and farmers have learnt todevelop 
their own backyard nurseries. Physical 
conservation structures help to prevent 

soil loss and to retain moisture. The use 
of trees, bushes and grasses, stabilize 
conservation structures, enrich the soil 
and make zero-grazing possible. Stall-
fed dairy cows contribute to cash income 
and rite manure can hecollectedand spread 
on liclds. 

Since the agro-ecological setting and 
the farming systems show similarities 
throughout East Africa, there is scope for 
regional cooperation. Soil conservation 
experts from Kenya have, through 
RSCU's assistance, contributed to the 
development ol'conservation practices in 
neighboring countries. A regional pool 
of expertise can facilitate and speed up 
adaptation of conservation technologies 
in East Africa. 

Despite the initiatives mentioned 
above, the impact on the ground is still 
limited. Especially female headed or 
female maintained households, with less 
than average holdings, come up against 
major difficulties in attempts to make 
their farms viable. They face laborshort-
ages, have less income, and must devote 
much time to child rearing and household 
work. The farms owned by poor women 
may degrade because the women lack 
labor, cash income, and access to techni-
cal know-how (40). 

The major soil and environmental 
conservation enemy is a confused prop-
erty regime. For development activities 
lobe successful, there isan urgent need to 
understand what rules, defocto, govern 
land transactions. This is especially im-
portant in areas where scveral land-hold-
ing systems are intermingled, e.g. state 
ownership, customary tenure, collective 
farms, etc. 

In addition, almost all East African 
environmental institutions are 
hudgctstarvcd. A conspicuous fact is that 
they are almost completely dependent on 
donor funding, both for capital and most 
of their running costs. This raises ques-
tions about sustainahility of whether gov-
ernments, in fact, considcr environmen-
tal issues a priority. 

At the same time, donor-fatigue has 
become obvious in Africa. Continuous 
external support to rural development 
cannot he taken lorgranted. lithe macro-
econoni i c situation and pa1 i tical stability 
of countries in the region continue to 
deteriorate, development aid may bedras-
tically reduced. In a political and eco-
noniic crisis, there is little likelihood that 
national governments will give priority 
to supporting the development of envi-
ronmental ly-friendly technologies for 
smallholder production. Population dy-
namics must also he considered in this 
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context. Continued population growth 
may overload the capacity of smafiholder 
farming systems, even if farms are 
strengthened by conservation measures 
along the lines mentioned. ff the present 
rural population, plus a large majority of 
the additional population in the near fu-
ture, have to earn a living from the crop 
and animal husbandry used today, then 
the ecological basis for food production 
may collapse entirely. 

Thus, in part, the solutions to the prob-
1cm of land degradation, lie outside the 
small farm sector. A drastic transforma-
t i o n in the official attitude to research and 
extension development is required both 
in East Africa and internationally. What 
is required are dynamic and flexible re-
search and extension institutions that work 
in local communities and treat farmers as 
resource persons. These institutions 
should have an absolute minimum of red 
tape, be well equipped, have access to 
international research, and be blessed with 
highly motivated staff. Despite the pessi-
mism that the dominant present u-ends are 
leading to, there is no doubt that solutions 
do exist for the problems facing East 
Africa. 
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UeIIdn 1991). The conception of the 
advancing desert edge is undoubtedly 

wrong; this has been demonstrated by an 
increasing number of scientists (e.g. 
Helidén 1991;Tucker etal. 1991). The 
fact remains, though, that severe land 
degradation and in some cases 
desertification are existing problems in 
the semi-arid areas bordering deserts. 

Desertificaion in the African Sahel 

and 1000 nirnlyear and the rainy season 
does not exceed 6 months (Monod 1985; 
Sivakumar and Gnoumou 1987). 

There are a few reports of land degra-
dation in the Western Sahel. Ecological 
degradation hetween 1950 and 1986 in 
relation to land use in northern Nigeria, 
has been studied in aerial photographs as 
well as in the field (Mortirnore 1989). It 
was found that rangeland dunes had in- 

Abstract 	 has often been discussed in connection 	creased noticeably since 1950. Their ear- 

Case studies on desertification in north-
ern Burkina Faso, in the Western Sahel, 

using satellite-aided ground navigation 
technology, have shown that noticeable 
environmental degradation took place 
between the tate 1960s and 1990. Analy-
ses of aerial photographs and satellite 
images indicate that the most severe land 
degradation occurred during the first of a 
series of droughts, which started in the 
late 1960s, when large areasof bare ground 
developed. Despite increased rainfall 
since 1985, the areas with hare ground 
have not recovered. The main cause is a 
combination of human impact and re-
peated droughts. 

Introduction 
During the last few years there has been 
considerable discussion about wheher 
desertification is a myth or not c.g. Dregie 
andlucker 1988,F6rse 1989;Binns 1990; 

with the long-lasting drought that began 
in the late 1960s.   However, a variety of 
definitions and concepts of 
desertification and land degradation ex-
ist. In connectrnn with the Rio Confer-
ence on Environment and Development 
the following definition was adopted: 
Desertification is land degradation in 
arid, semi-arid and dry subhumid areas 
resulting from various factors, including 
climatic variations and human activities 
(UNCED. 1992/93). Degradation implies 
reduction of the resource potential by 
one process, or a combination of proc-

esses, acting on the land. 
The Sahel is thesemi-arid zone south 

of the Sahara desert, where there is a 
sharp alternation between a short, rainy. 
summer season and a long dry season; it 
lies between the isolines for precipita-
tion of 100 to 650 mm/year. The vegeta-
tion is steppe throughout and changes to 
Sudanian savanna and open woodland in 
the south. In the north Sudan zone south 
of the Sahel, the rainfall is between 650  

her development was attributed to graz-
ing pressure, whereas their increased size 
and frequency during the last two dec-
ades, has been attributed to deteriorating 
rainfall. 

Kusserov (1990) found, by compar-
ing satellite images, that between 1976 
and 1985, 45% of the closed savanna 
structure in the South Sahel North Sudan 
transition zone, in an area in Mali, had 
been degraded. In another study from 
central Mali, using satellite images and 
aerial photographs, the same trend was 
observed. A marked degradation of tree 
and shrub savanna units had taken place 
during the 1952-1987 period, coinciding 
with theexpansion of the areaundercrops 
(UNEP 1992). In a study of the Mossi 
plateau in central Burkina Faso, 32.2% of 
the area investigated (60.000 km 2) was 
mapped, using satellite images, as being 
degraded savanna in 1975. Twelve years 
later, in 1987, this percentage had risen to 
65.3 (Poppel and Lekkerkerker 1991). 
Widespread degradation of the Sahelian 

* This article was angina iiy published in Geografiska Anna/or, 75A; 127-135, 1993 
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savanna vegetation has also been reported 
from southern Mauritania (Middleton 
1987). 

Results from remote sensing studies 
of desertification in the Republic of Su-
dan are not in accordance with the above 
mentioned studies. No trend in the crea-
tion or possible growth of desert patches, 
nor major changes in vegetation cover or 
crop productivity during the 1962-1984 
period were found (Hclldén 1984; 
Ahicrona 1998). This discrepancy can he 
due to differences in rainfall trends be-
tween the Eastern and the Western Sahel 
(Mattson and Rapp 1991). 

The major objective of the present 
study is to assess spatial and temporal 
variations in the extent of desertification 
in northern Burkina Faso, and to relate it 
to variations in the rain regime. 

Spatial and temporal 
variations in the rain 
regime 
The precipitation in northern Burkina Faso 
has great spatial and temporal variations. 
Changes in the position of the intertropical 
convergence zone (ITC) are of course of 
great importance for the amount of pre-
cipitation. as well as the moving distur-
haiices called easterly waves. They are a 
hand of storm activity, often associated 

with squall lines, which give 70% of the 
preci.pitation (NASAIGSFC 1984). The 
limits are given by the tropical easterly jet 
and the African easterly jet. 

However, our experience is that thun-
derstorms are also important. One exam-
pleisfromMay 1991.Whcntravellingin 
the northern part of Burkina Faso, the 
existence of heavy, very localized pre-

cipitation was obvious. The meteorologi-
cal station at Don (Fig. 1) had recorded 
unusually highprccipitation values around 
May 20th. Fifty kilomcires to the north, at 
Gorom-Gorom, the amount of rain had 
been even higher, 124 mm, of which 82 
mm fell during one heavy storm on May 
20th and 42 mm the adjoining day. This 

was more than the total May precipitation 

over the past ten years. The total May 

precipitation at Dori in 1991 was 78 mm, 

which fell during nine days. 

Meteosat images have been used in 

order to analyze the weather situation 

during these heavy rains. At noon on the 
19th the whole of Burkina Faso had clear 
skies, but several cumulonimbus clouds 
were present close to the GulfofGuinea. 
During the night between the 19th and 
201h. two groups of these clouds moved 
northeast from Liberia towards central 
and northern Burkina Faso (Fig. 2). In the 
following days these storm centers moved 
father northeast. 

The only official station in northern 

Burkina Faso is Don. This statton is also 

used when making comparison between 
different stations in the Sahel or in the 
country. as well as in calcu)ations of 
mean values from a number of stations in 
the Saftel and Sudan regions. Wwever. 
the Dori values are not very representa- 

tive and are therefore of limited use. 
The Meteorological Office in 

Ouagadougou provided data from the 
unofficial precipitation stations in the area 
investigated. The precipitation stations 
are Gorom-Gorom, 50 km to the NW of 
Don, Markoye. 70km to the N, Arihinda 
100km to the WNW. and Ojiho. 180 km 
to the W. Striking differences can he seen 
in the annual precipitation values (Fig. 3). 
For some years, one station can have a 
relatively high value, while it is relatively 

low at a station nearby. I)epending on the 
time period chosen, the given mean value 
for Dori isjust above 500 mm/year. From 
1951 to 1990thehighestvalueis770mm 
(1953) and the lowest 260 mm (1987). 
The corresponding values are: for Djiho 
835 mm (1964) and 175 mm (1985); 
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Figure 2. A Meteosat image with heavy rainfall cells from north of the Gulf of 
Guinea recorded on 20th May 1991 at 1155 GMT. Gorom- Gorom is marked with 
a cross. 

Desertflcation Bulletin, N° 25, 1994 

for the differences in an east-west direc-
tion. The three stations at Don. Aribinda 
and Djibo are almost at the same latitude 
but the drought is more intensive towards 
the west. 

It isdifficult to analyze the tendencies 
because of the significant differences from 
year to year and between the stations. 
However, when studying the valucs from 
the official station at Dori with a 5-year 
running mean, it is clear that the annual 
mean values fell from 1963 until 1984 
(Fig. 4). After that time there is a ten-
dency towards more normal conditions, 
even if the variations are considerable. 
Dori had 528 mm in 1991 and 522 mm in 
1992. These tendencies are well in ac-
cordance with precipitation analyses for 
the westernSahel region(Nicholson 1989; 
Hulme 1992). 

Imagery analysis 
Recent studies have emphasized the ad-
vantages of different observation levels 
in investigations of soil erosion and land 
degradation. utilizing aerial photographs 
and satellite imagery in combination with 
extensive field work. A relatively good 
correlation between air photo interpreta-
tion and visual interpretation of satellite 
data is found when the same classifica-
tion is used in all the imagery (e.g. 
StrOmquistctal. 1988; Stromquist 1990; 
Grumhlatt 1991). 

In the present study, multitemporal 
studies of aerial photographs from 1955, 
1974 and 1981 and of satellite images 
(SPOT, panchromatic) from 1989/90 were 
carried out in order to identify areas af - 

fected by land degradation. The imagery 

has been taken during the dry season, 

lasting from October to May. All aerial 
photographs are taken around the 20th of 
December. The satellite images from 1989 
and 1990 were registered on March 12 
and on December 23, respectively. 

The imagery has been interpreted visu-
ally and the classification of the vegeta-
tion, adapted to the varying quality and 
resolution of the imagery, is based on the 
density of trees and bushes on a surface. 
The following classes have been identi-
fied according to tonal and textural char-
acteri sties: 

class 1 -hare or almost bare surfaces 

Aribinda 843 mm ( 1965) 272 mm (1986); 
Gorcim-Gorom 691 mm (1958),149mm 
(1987)andMarkoye657 mm(1958), 155 

mm (1985). It is evident that the precipi-
tation amounts are more homogeneous 
between 1972 and 1981 

The great spatial and temporal varia-

tions between the precipitation values at 
the stations can easily be explained by the 
rainfall regime, with heavy thunderstorms 
being the most important factor. It is 
more difficult to understand the reasons 
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Figure 4. Precipitation tendencies at Don (A) with a 5-year running mean (B). 
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class 2 - steppe with scatteredpatchcs 
of bare ground 

class 3 - steppe with liiscontinuous 
bush cover 

class 4- steppe with continuous hush 
Cover 

class 5 - relatively dense vegetation, 
such as riparian forest 
and striped vegetation 
(brousse tigrde). 

The analysis was conducted in live 
steps: 

I. Identification of different landscape 
units in the satellite images rel-
evanito the study (see case studies 
for description) And selection 
of case study areas representing 
the different units. 

Interpretation of vegetation classes 
in the aerial photographscovering 

the case study areas. 
Interpretation of vegetation classes 
in the satellite images in the case 
study areas. 

Detailed field check of the different 
classes in the case study areas us-
ing satellite-aided ground naviga-
tion technology (GPS), operating 
with a precision of 30m. 

Reconnaissance flight sampling of 
areas not accessible from the 
ground and verification of the sat-
ellite image interpretations. 

When the interpretations of vegeta-
tion classes from the different years were 
compared, changes from higher to lower  

classes were classified in steps of degra-
dation (1-4 steps) and changes from lower 
to higher classes were classified as im-
provement, regardless of the number of 
steps. 

In the interpretation of vegetation 
classes, no consideration was taken as to 
whether the ground was cultivated. Sepa-

rate interpretations of the cultivated area 
were carried out in the aerial photographs 
and will be presented in the dit'ferentcase 
studies below. 

Case studies of 
desertif.cation 
The extent of land degradation was stud-
ied in four areas with differing soils and 
land use; the Kolèl, the Menégou, the 
Oursi and the Boukouma areas (Fig. 1). 
The dominant features in the landscape 
are vegetation-fixed longitudinal dune 
systems, which were formed during more 
arid climatic phases, 16,000 to 20,000 
and 40,000 years ago (Courel 1977). The 
youngest of the dune systems attains 
heights of several tens of metres, while 
the older series can hardly he discerned in 
the terrain, giving rise instead to hands of 
sandy soils. The dune systems have been 
superimposed on a very flat, ancient 

pediplain with loamy soils, Cut by broad 
ephemeral watercourses. 

Kolèl 
The Kolèl has an area of2l, 120 ha and is 
partly covered by hands of sandy soil, but 
the soils in the major part of the area are 
loamy.Three quite large villages are situ-
ated on the ancient sand dune and the 

majority of the cultivated area is also 
concentrated on the dune. 

In 1955, the main portion of this area 
was covered by relatively dense vegeta-
tion and continuous bush steppe (73%), 
although narrow hands of hare ground, 
running parallel to theconiourlines, could 
be found in the areas with dense vegeta-
tiOn. More uniform and extended areas 
with very sparse vegetation (class 2) cor-
responded to the extension of the ancient 
sand dune and the cultivated ground and 
to a lesser extent 10 areas bordering the 
watercourses (Fig. 5a). 

Nineteen years later, in 1974, it was 
observed that only 4% of the denser veg-
etation remained, and thatdegradation by 
one step had taken place in 66% of the 
area, primarily owing to changes from 
class 4 to class 3. No noticeable changes 
had occurred in the cultivated areas. The 
most severe degradation had taken place 
near the watercourses in the upper parts 
of the drainage basins and at the base of 
an inselbcrg situated in thecentral partof 
the area. 

By 1981, the area with very sparse 
vegetation (class 2) had expanded, and 
larger zones with completely bare sur-
faces were observed for the first time. 
Degradation by one step had taken place 
in the cultivated areas and severe degra-
dation by three steps had occurred in the 
proximity of the villages. )rnprovement 
of the vegetation cover had developed in 
3% of the area, basically in the water-
courses. 

Between 1981 and 1990, degradation 
by one step took place in 73% of the area 
and by 1990 the whole area had become 
seriously degraded; only areas with very 
sparse vegetation (class 2) and hare sur-
faces (class I) remained. The totally hare 
surfaces were, as earlier, found along the 
margins of the watercourses. 

According to the aerial photographs, 
13.5% of the area was cultivated and 
2.7% lay fallow in 1955. In 1974, the 
corresponding figures were ll%and6%. 
The same also applies for 1981. Although 
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it is very dilliculi to disiinguish between 
fallow and cultivated fields, it is evident 
that no major changes of the extension of 
the cultivated area have taken place. 
Rasmussen and Reenhcrg (1992), who 
studied land use around KoIèl village 
with satellite remote sensing. found that 
the cultivation of mi tict (the dominant 
crop in the region) to a large extent was 
done on a permanent basis with littic or 
no use of tallow. 

In conclusion, the degradation of the 
vegetation in this area has occurred chielly 
in the rangelands. occupying the plains. 
which surround the cultivated dune areas. 

Ménégou 
The Mngou area covers 13.915 ha and 
stretches along a distinct dune corridor. 
about t .5km long and 25 rn high, built up 

Ko[èI 1974 

CLASS 2 
- = 	(10 •/ 

CLASS 3_i 	 CLASS4 

Kolél 	1990 

CLASS 1 
CLASS? 	 —1 (4h} 
(96'/.) 

of both the older and the younger dune 
systems. Only the soils o f the older dune 
system are by tradition cultivated, since 
they are richer in clay than the younger 
dunes. 

In 1955, most of the area was covered 
by class 3 and 249 by relatively dense 
vegetation (class 4 and 5). Only 6% olthe 
area was covered by class 2. 

Between 1955 and 1974, an extension 
of the areas with sparse vegetation (class 
2) took place. caused by furtherdegrada-
tion of class 3. In addition. bare surfaces 
developed during these same 19 years. In 
1981. partial recovery was identitied. The 

bare surfaces had disappeared and class 3 
increased, owing to a reduction olclass 2 
(Fig. Sb). 

In summary. 7.5% of the total area 
improved its vegetation cover between 
1955and 1981. which ishasically dueto  

changes from class 2 to class 3 on the 
fallow fields on the dune. 14.3% of the 
area deteriorated by one or several steps, 
primarily owing to the disappearance of 
trees and hushes. 

In 1955, approximately 40% of the 
dune was cultivated. In 1974, this had 
increased to 77%. In the time that fol-
lowed. the extent of the cultivated area 
decreased, and was 70% in 1981.Several 
areas on the dune were abandoned after 
1974, and it is these areas that have de-
graded since then. According to a SPOT 
image. the situation in 1990 was similar 
to that in 1981 with respect to cultivated 
and degraded areas. 

Some of the zones with bare ground 
(class I ) were studied in detail in the field 
in November 1991 and it was found that 
all these oncs: 

- were situated on the fragile soils 
of the youngest dune system 

- had all been cultivated at some 
time in the past 

- were located at high points on the 
dune and there were no trees or 
hushes in surrounding areas re-
ducing the inipact of wind cr0-
sion. 

Ours i 
The most spectacular example of 
desertilication in our investigation area is 
in the area of Oursi. where we studied a 
tract covering 2,060 ha. Oursi village is 
situated between a dune corridor and a 
1ak (mare), which is one of the few, in 
this part of the Sahel, which does not dry 
up during part of the year. This has led to 
a concentration of cattle here in the dry 
season. since the access to water and 
pasture is relatively safe. Thus, the stud-
ied dune area is intensively grazed. but it 

Figure 5a. Vegetation classes in the areas in i'estigoted. The Kale! area in 1955. 
1974. 1981 and 1990. 
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Figure 5.b, The Ménégou area in 1955, 1974 and 1981. 
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Figure5c, The Oursi area in 1955, /981 and 1990. 

has not been cultivated during the period 
considered. 

In 1955, the reactivated dune area 
(class 1) measured 56 ha. By 1981, it had 
increased to 446 ha, almost eight times as 
much as in 1955. According to a SPOT-
image and ground checks. the situation in 
1990/1991 was not any worse, but on the 
other hand there had not been any recov-
ery (Fig. Sc and 6). 

Boukouma 
M still another site, in an area of 38,310 
ha, situated on the plain around 
Boukouma, we studied thechanges which 
occurred between 1981 and 1989. Here, 
intensive, continuous cultivation is prac-
tised on 4% of the area and only in the 
ephemeral watercourses. Intensive, dis-
conhinupus cultivation is practised in 6% 

of the area, along the margins of the 
watercourses. 

According to a SPOT-image from 
1989, the completely bare surfaces bor-
der upon areas with dense vegetation, 
mainly riparian forest. Between 1981and 
1989, 20% of the area had undergone 
degradation, by one to four steps, and 
9% had improved (Fig. 7). When look-

ing at the distribution of the changes, it is 

i,. 

••  A"i—, 
, 

Figiue 6. Aerial photographs covering the Oursi area from 1955 (a) and 1981 (b), in the Photographs it is possible to see 
how hundreds of cattle tracks radiate 10 the lake and cross the dune, which has become in part reactivated (the light tones). 

Boukoumci 1981-1989 

interesting to note that they are a result of 
improvement in the depressions and of 
degradation on the intcrfluves. This can 
be interpreted as a sign of increased run-
off resulting from land degradation. This 
process leads to an accumulation of fine 
soil particles and water in the depres-
sions, which in turn favours the vegeta-
tion at these locations (Mainguet 1991). 
Many of the bare surfaces are found in 
formerly cultivated, now abandoned ar-
eas, but the drought is probably also re-
sponsible for their development, which is 
indicated in many cases by large, border-
ing zones of dead vegetation. 

Analysis of oblique aerial photographs 

IMPROVEMENT 

NO CH4NGE 	34 STEPS 
IC1 0/ 	 ..---.--, tul 101 	 - - 	U /0 

2 STEPS C4°/ 

STEP (15%) 

Figure 7. Vegetation changes between 1981 and 1989 in the Boukouma area. 
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from November 1991, covering all four 
areas, shows that the extension of bare 
surfaces (class I), has been slightly un-
derestimated in the interpretation of 
SPOT-images. 

Conclusions 
The case studies presented and the results 
from other studies in the Western Sahel 
all support the conclusion that land deg-
radation and, in soinecases,desertification 
are serious problems in this part of Af-
rica, although local variations are consid-
erable. It is possible that the Western 
Sahel suffers more severe land degrada-
lion than the Eastern Sahel. This is indi-
cated by the more negative rainfall trends 
10 the west. Furthermore, contradictory 
results from a number of land degrada-
tion assessments in the Eastern and the 
Western Sahel also imply different con-
di tion s. 

In ourstudy area, the most severe land 
degradation occurred during the first ol a 
series ofdroughts which started in the late 
1960s.   Since then, the situation has stahl-
lizcd somewhat. The most degraded ar-
eas were found in the rangelands on the 

plains, surrounding the ancient dune sys-
tems in the region. A recovery of the 
vegetation during the last decade can he 
observed in d'pressions, whereas it is 
seen that the inertluves are subject to 
enhanced erosion. This indicates an in-
creased run-off, owing to continued land 
degradation. The absence of recovery, 
despite increased rainfall since 1985. of 
the bare surfaces in all areas save 
Ménégou, indicates deterioration of 
ground resilience in areas with sensitive 
soils. 

The degradation of vegetation and the 
development of bare surfaces in the re-
gion are not primarily duc loan extension 
of the cultivated ground, as demonstrated 
clearly by the Kolèl case study. Decreased 
rainfall during a 20-year period is one 
important factor. Other important factors 
are changes in grazing pressure, in the 
consumption of fuelwood, as well as in 
other human activities. 
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mM NaCl concentralion. Pre-stress treat-
ment with a particular hetaine. the 
trigonelline, did not improve the salt re-
sistance of this species. Transformed cells 
of A. ehrenhergiana were obtained by trees resistant to hayoud 
cocultivation of microcuttings and Marcheschi, 1988 

By L. Bray, and 
M.N. Di Michele, 

Laboratoire de Lutte contre Ia 
Desertification !SERST, BP 486, 
Djibouri. Republique de Djibouti 

Abstract 
A biotechnology research programme was 
initiated at the beginning of 1992 in 
Djibouti, a country of and climate cur-
rently affected by desertification. The 
present study aims at improving the salt 
resistance of Acacia nilotica var. 
tomentosa and Acacia eh renbe rgian a syn 
flava by using in vitro methods. The first 
step was the initiation of in vitro 
micropropagation. Juvenile material was 
obtained by sterile germination and 
cotyledonary buds were cultivated on a 
Murashige and Skoogs medium (1962) 
containing 50g.l" sucrose and 2 mg.l' 
kinetine. The next step was 
m ic ropropag at ion on the above mentioned 
medium containing 1mg.1 1  6-benzyl 
aminopurine and 2mg.1' a naphtyacelic 
acid. Rooting was eventually obtained on a 
medium with a-indolyl acetic acid for A. 
ni1otia or without hormones for A. 
ehrenbergiana. Salt stressing of A. 
ehrenbergiana vitroplants demonstrated 
that this species was able to adapt toa 100 

Agrolacreriuin zumefac lens. Perspectives 
are to ameliorate m icropropagat i o n proc-
esses, especially the rooting phase, and to 
complete salinity clonal tests which iden-
tify salt resistant clones for rehabilitation 
of degraded lands affected by 
desertif'icatjon. 

Abbreviations 
IAA : 13-indolylacetic acid NAA : a-
naphtyaceiic acid ; BAP : 6 henzyl-
aminopurine Kin : kinetinc 

Key-words 
Acacia, biotechnology, salinity, 
micropropagation, betaines. trigonellinc, 
Agrobacterium 

Introduction 
Biotechnology has been developed dur-
ing the last decade in African countries 
and some tropical plants produced by 
tissue culture are now well-known oil-
palm for which somatic embryogenesis 

(Pannetier 	et 	al, 	1981) 	and 
cryoprcservation(Engelmann. 1991)have 
been described, date-palm for which 
micropropagation enables the cloning of 

(Falcone and 
Bagniol and 

Engclmann. 1991 ).prosopis(Wainwright 
and England, 1987) and some herbaceous 
spccicssuch as sugarcane(Eksomtramage 
ec al 1992). 

These examples illustrate that tissue 
culture has been used mainly with the 
following objectives (i) food self-suff'i-
ciency, (ii) increasing quality and quan-
lily of cash crops and making them dis-
ease resistant, (iii) reforestation and 
combaiting desertification. 

In this context, a biotechnology re-
search program with a regional aim was 
initiated in 1992 in Djihouii. Like most 
countries on the Horn of Africa, Djihouti. 
a country of 21.000 km 2 , is affected by 
deserlilication (Comiid National pour 
l'Environnement, 1991) due to its and 
climate (UNESCO, 1977) and to 
overexploitalion of the vegetation by no-
madic populations (overgrazing by large 
numberoflivestock and use offuelwood). 
Salinisation of water and soils is one of 
the most notable consequences of this 
phenomenon. 

To improve salinity resistance of lo-
cal multipurpose trees, preliminary stud-
ies were conducted on the following 
points (i) characterisation of species of 
national priority to combat desertification. 
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(ii) in vitro micropropagation of these 
species, (iii) in vitro salt treatments for 
clonal selection, (iv) pre-stress treatment 
with betaines, osmelytes which protect 
many organisms from osmotic and saline 
stress (v) sensitivity test toAgrohacterium 
tumefaciens to test feasibility of genetic 
trans form at ion - 

Characterisation of 
species 
Two local tree speciesofthcMimosaceae 
family were found suitable for reforesta-
lion because they are traditionally used 
by nomads for multiple purposes and are 
recognised to he resistant to drought and 
to temporary Iloodings, which are usual 
in the country 

- Acacia nilotica var Iomcntosa was 
previously defined as one species 
of national priority to combat 
desertification (Dc Framont, 
1990). It is a multipurpose tree 
which is mainly used in the north-
ern districts of the country for

. 
 fod-

der. It is known to he resistant to 
drought but also to waterlogging 
(Audru et al, 1993). Forests olA. 
nilotica are niainly situated in the 
North of the country and only a 
few trees grow in the south of the 
country (Photo 1). 

Photo I : Naturally grown Acacia nilotica cv tomentosa in bjthoiiri (Djihouti). 
Photo: Laurent Bray. 

/ 

Photo 2. A naturally gmwn Aacia cir'iibcrgiana syn. flava Uaynes at Gahode 
(Djibouii). Photo: Laurent Bray. 

- Acacia ehrenhergiana syn. flava 
Haynes has the same uses and 
habitat (Photo 2) (Audru et aL 
1987). Because of its localisation 
in the south of the country, seed 
harvesting was possible through-
out the project period. 

In vitro 
micropropagation 

Seeds of Acacia nilotica were collected at 
Magdoul (Djihouti) and those of A. 
ehrenhergiana at Gahode (Djihouti). Al-
icr harvesting, seeds were stored at 4'C 
until pre-germination treatment in con-
centrated sulfuric acid 45 inn for A. 
nilotica and lOmn for A. chrenhergiana. 
Seeds were then soaked 10 mn in alcohol 
(70'), 10 inn chlorine bleach (12' avail-
able chlorine), washed twice in sterile 
distilled water and germinated axenically 
on water containing 8g.1 - ' agar. 

First step of micropropagation was 
cultivation of cotyledonary buds (juve-
nile explant)as described by Duhoux and 
Davies (1985). Germination and growth 
studies had shown thatcotyledonary buds 
ofA, nilotica and A.ehrenbergiana should 
he excised from two-week-old seedlings. 
then rnicropropagatcd on a medium con-
taining Murashige and Skoog salts with 
50g.l sucrose and 2mg.1 -1  kinetine (Kin) 
to obtain an average multiplication rate 
of two (Di Michele and Bray. 1994). 

Second step was subcultivation of 
Inicrocuttings on an elongation medium 
as the above mentioned, except for the 
hurinutie cumbinuuun which is 1 mg. 1 
Kin and 2mg.1' a-naphtyacetic acid 
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(NAA) to allow stem growth. 
A decrease in growih capacity was 

observed after each sub-cultivation. To 
solve this problem. different 6 hcnzyl-
amino purine (BAP) and NAA combina-
tions were also tested on microcuttings 
of about 1.3 cm mean length. Results are 
summarised in figure 1. After 4 weeks 
(Fig.!). siem growth after the second 
suhcultivation was lower than after the 
first suhculiivation whatever the hur-
morte collccntlations. Taking into ac-
count all combinations, stem growth 
was of 0.91 cm + 0.12 cm for the first 
cultivation (mean ± 95 01c ,  confidence 
interval) and twice as low aftcr the 
second cultivation :0.57cm +0.11 cm. 

After 8 weeks (Fig.l). a decrease in 
stem elongation was observed from the 
first subculi.ure to the second one except 
for(BAP=0, NAA=0)(BAP=!,NAA=0) 
and (BAPl, NAA=2). With the latter 
combination, growth was equal for the 
two sub-cultivations and was at its maxi-
mum : about 2.75cm of elongation after  

8 weeks.This medium was subsequently 
used for micropropagation, because it 
preserved seni growth capacity. 

Vitroplants were eventually rooted 
on the same medium without hormones 
for A. ehrenhergiana or with 0.5 mgI 1  

-indoly1 acetic acid (IAA) for A. 
mloti'ca. The percentages of rooted 
vitroplants were low, respectively 12 
and 50 % alter 50 days. 

Studies are continuing in order to 
improve this rate by using others hor-
mones or usmg an induction phase to 
rooting as described by fladji ci a! 
(1992) on A. senegal l'orwhicha rooting 
percentage of 100 cou!d be obtained by 
transferring vitroplants onto a "rooting 
induction' medium containing 5.10 
mol.l" (about 9.3 mgI") NAA for 12 
days. then onto a "root expression" me-
dium without hormone. 

In vitro salt treatments 
Preliminary studies on salt resistance 

were conducted with 2 month-old 
vitroplantsofA. ehrerthergianntransfered 
onto media containing 100 or 200 mM 
NaCl. Thirty clones have already been 
tested. The leaf index, i.e. the difference 
between the numberof leaves at the time 
of measurement and the initial number of 
leaves divided by the initial number of 
leaves, was calculated weekly. Results 
are presented in figure 2. 

Fivedays alter the transfer, vitroplants 
showed necrosis of leaves in all condi-
tions, After 5 to 10 days, leaf initiation 
continued forcontrol plants: the average 
leaf index for controls was significantly 
higher than for plants transferred to 100 
and 200mM (mean comparison by tests). 

At 100mM. leafindex decreased until 
the tenth day. Then no more salt necrotic 
effects were observed, and the average 
leaf index increased to a value of-0.3 and 
became nearly constant. At 200 mM, no 
habituation was observed, and more than 
Só/• of leaves were necrotic 20 days after 
the transfer. Statistical analysis showed 
that leaf indexes were normally distrib-
uted at 1 % (figure 3). 

As vitroplants of A. ehrenbergiana 
had the ability to adapt toa 100mM salt-
stress, I'urtherclonal selection experiments 
will he carried out only on a medium 
containing 200mM NaCl. At this concen- 

Photo 3: Three-week old A. nilotica 
vitroplant on rooting medium 
(Murashige and Skoog salts. 50g. I' 
sucrose and 0.5 mg.!' FAA). Photo: 
Maria Di Michele. 

B'O.N=fl 

.3 
R=3.N2 

2 

K-35=1 

IsZ.N'=41 

Figure 1: Effects of different coin binations of HAP (B), cuncent,'ations of 0, 1. 2 
or 3mg.!', and NAA, coilcent rations of 0, / or mg.l-', on the stem growth of 
A. chrenhergiana. Each axis represents the stem growthfrir one of the 12hornione 
combinations. Average stem growth was calculated far more than 30 plants after 4 
weeks and after 8 weeks of the first (U) and the second (•).vuhcultures. 
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tration, it will be possible to distinguish 
adaptation and salt resistance, which can Class of salt resistance 	Value of the clonal!cif  index (fi) 
he revealed only at high salt concentra- High resistance 	 liYm+to 	•.o.00u X 	

S 

Tn tions. Clones are now screened with salt 
concentrations of 200 mM. Clonal leaf 
indexesofeachexperimentarecompared 

S 
Moderate resistance 	fl4t(n -iQ.o5)x(fl ~ m + till 	 I;0.001) X- 

20 days after the transfer when 60 % of S 
theleavesarcnecwtic(valuedcterniincd 3, Nonnal resistance 	m— tfl - tu.os x —(fi 	m+t1 	1 0-u1 x- 

by the normal probability plot in tigure 
3). Clones are then classified according 

S 
rn 	tin 	iO osjX - 4 	Low resistance 	 rn—till 	i;000ix 	

- 

to the following table. 
This ('isc of/n vitro clonal selection 5. Very low resistance 	 Ii <rn -- tn 	li 1101) ) 	

S 

Fn based on morphological criteria has been 
carried out with 	Vigna radiata (L.) 
Wilczek : salt-resistant plants were iden- Prc;po.r'd classi/icwion for mit to c 	tirlec. ft: 11000 loa/ it/ox: at : oieait of the 

tified by screening cotyledon explants on different leaf indexes. s :estimated standard deviation aft/ic clone population: n: 

a mcdium containing 200mM NaCl, a iiiiitiberoftesfr'd('IOPies. t: value oftat 1% o r 5 % according to the degrees of 
concentration that completely inhibited freedoni (n - I). 
shoot regeneration (Gulali and .laiwal,  
1993), A drastic treatment has the advan- 
tage tolimitihe nwnberof selected clones 
to work on, but the disadvantage is that 
interesting genomes which are not ex- 
pressed in the experimental conditions 
are eliminated. 

foe/u-a selectionotcotyledonexplants 
and 	of 	young 	seedlings 	of 	A. 0 

ehrenbergiaiia will also he developed. 1 Al 

Explants will grow in sterile conditions 
on gelitied water or on a multiplication 
medium containing a salt concentration 
allowing 50% oftheseedstogerininatc or 

um 

! 	
: 

Photo 4 Six-week old 
A. ehrenbergiana v/u-op/ant on 
rooting niediunt (Aiiiroliiri ailo 

Skoog salts, 50 /L 	roe, 
P/iota: Mar'a L)i Mw/ide. 

Figure 2 : Evolution oft/re leaf index after .mubeultiire on tired/a con tainilig 0. 100 
or 200mM NaCl. The leaf index is the difference 6efl4een the number of leaves at 
the time of measurement and the initial nu,iiber of/eaves di vided by the initial 
imother of/eaves. Tue represented values are 1/Fe unewis of 12 c/anal leaf indexes. 

Pre-stress treatment by 
betaines 

etaines are osmolytes which protect 
many microorganisms and herhaccous 

50% of the juvenile explants to survive. 
A simple criterion of selection is vigour 
determined on the basis of seedling 
growth or shoot regeneration. Cloneclas-
Si fication will he based on the principles 
explained above. 
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species from stress (Le Rudulier ci al. 
984). Glycinc hetaine has been studied 

more ihaii any other hetaincs and a gene 
implicated in its metabolic pathway has 
even been cloned (Wcretelnvk and 
Hanson. 990). Another hetainc. the 
trigonelline(TRG)can he considered as a 
sensitive stress indicator lorpoplars (Bray 
ci at. 199 1 ). A pre-stress treatment of 5 
days Wi ih 5 or 500 iM TRU was bond to 
have protective effect against salt-stress 
(Bray. 1990). TRG is of particular inter-
est to the study olsalt resistance ofAcu-
do hccausc genes encoding its cutaho- 

ape also involved in the symbiotic 
steps 01 the Rhizobium-lcgtimc associa-
tion (Boivin et al. 1990). TRG. known as 
the '(2 lactor it promotes cell cycle 
arrest in G2) is widely distributed among 
plants and ftund in various legumes 
(Evans and Traniuntano. 1984). 

Takinc into account these data, 
vitroplants of A. ehrethergiaiia were 
ircated with TRO varying from 50 to 250 
pM hcl'ore a 200mM NaCl stiess. 

Noel'Ietive protection has been actu-
al 1 observed(unpublished results). This 
e(luliJ he LIUC to a non-accumulation of 

TRG during the pre-stresstrcaimeni.This 
hypothesis should he tested by making 
HPLC hetainc analysis. Nevertheless. 
someotherexperiments will he conducted 
by using TRG directly with NaCl in me-
dium a method which in fact corre-
sponds to what could he carried out in in 
vito conditions. 

Sensitivity test to 
Agrobacteriu m 
turn efaciens 
Obtaining tramisgenic plants showing an 
increased salt resistance is one possible 
long term solution to combat 
dcscrti1cation. Transformed tobacco ex-
pressing the mani-titol- I -phosphate 
dehydrogemiase accum ulates tnaiinitol 
Tarczynki el ol, 1992) and has an in-

creased ability to tolerate high salinity 
(Turczynki et al. 1993). Agrohaclerium is 
usually used as vector olgenctic transfor-
mation (Weising et al. 1988). Prior to 
transiorriiation, sensitisity ol' the species 
toAgrobai'u'rium has to he proved. 

Microcuttings of A. ehrenbergiwia 
and A. nilotii'a were inoculated by 
cocultivation with a binary strain of 
Agrobacrerium tome fa(-irns LB A 4404 
containing the tilm 11 (kanamycine resist-
ance) and uidA (encoding B-
glucuronidaset genes (strain l'urnished by 
the laboratory of Molecular Genetics (if 
INS A-Lyon). 

A I'ter inoculation. microcuttings were 
grown on a med i Li in for callogenesis con-
taining 250 mgI' celotaxim (to kill bac-
teria) and 150 mg.l kanamycin (toselect 
transformed cells). Only inoculated 
iii icrocuttings could develop call i for both 
species. but test for B-glucuronidasc ac-

tivity was positive only for A. 
erhenhergiana cells (Bray ci al, 1994). 
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UNEPIDC-PAC Training Activities with UN and 
Supporting Organizations in 1994 

The overall aims of DC(PAC Programmes 
are: 

• To facilitate the extensive use and 
application of proper anti-
desertificaion techniques leading 
to a sustainable increase in food 
and agricultural production for the 
benefit of the indigenous popula-
tiOn and to facilitate the spread of 
those techniques in the countries 
of the trainees; 

• To promote development on inter -
nationally acceptable methodolo-
gies and techniques of 
desertification control, assessment, 
mapping and monitoring; 

• To strengthen the capacity of na-
tional agencies in the various re-
gions to apply such methodolo-
gies and techniques for 
desertification control, assessment, 
mapping and monitoring; 

• To promote regional and interna-
tional cooperation in anti-
desertification activities through 
the exchange of information, ex-
perience and training; 

	

• To improve the capacity of the 	sonnel in the area trained in 

	

countries concerned to deal with 
	

desertification control, assess- 

	

desertification issues by helping 	ment, mapping and monitoring. 
to increase the number of per- 

Title Venue and Datai Orgenixer No of 

Prticipnti 

Training Course on Desertification Zimbabwe, IJNEP/ 22 

Control for SAUC Countries 6-17 June 1994 UNESCO 

Training Course on Conservation and Volgograd, Russia dPI 30 

Management of Salt affected soils for CIS 12-30 Sept 1994 IJNEP 

Second Regional Workshop on Sustainable Oaxtepec, Mexico UNEP/ 30-40 

Land-use Management for Semi-arid and July 1994 SCOPE 

Sub-humid regions LAC regionl 

Third Regional Workshop on Sustainable Bankok UNEPI 300-40 

Land-use Management for semi-arid and November 1994 SCOPE 

Sub-humid regions 

(Asia and the Pacific region 

UNES C 0-UNEP Desertificati on Control 
Training course for SADC Countries 
A training course on desert Wcation con-
trol was held in Bulawayo, Zimbabwe 
from 16- I7June 1994. It was organ i zed 

by the UNESCO Regional Office in 
Dakar in cooperation with UNEP. The 

course was hosted by the International 
Crops Research Institute for the Semi-
Arid Tropics (ICRISAT). In all, 22 par-
ticipanits from Botswana, Kenya, Lesotho, 
Malawi, Namibia, Tanzania. Swaziland 

and Zimbabwe attended the course which 

was both practical and theoretical and 
incorporated lectures, seminars, discus-
sions, exchanges of national experiences 
and field trips. 
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8th International Conference on Soil and Water 
Conservation: Challenges and Opportunities 
The International Soil Conservation Or-
ganiation (ISCO) will organize the 8th 
International Conference in New Delhi, 
India, hetweert4-X December 1994. The 
ihcnieoftheConlrence "Soil and Wa-
ter Conservation Challenges and op-
portunities" has been chosen in pursu-
ance of the following critical issues 
highlighted in Agenda 21 of the UN Con-
ference on Environment and Develop-
ment (UNCED-Ear(h Summit) held in 
Rio de Janeiro: 

• Integrating environmental and 
conservation conccrnswiihdevel-
opnlent goals: 

• Involving jeoplc in design, im-
plenicnuition and evaluation of 
techiiologies; 

• Developing strategies taking into 
account md igenolls knowledge 
and leecpton: 

• Adopting sysiem-hased .ip-
proaches in viewing problems and 
iiiiding solutions thcreol'. 
The Conference will provide an 

opportunity to researchers, field workers 
and planners to interact and develop strat-
egies for future eflorts in an area vitally 
important for sustained development. 

Scientific Programme 
The scientiFic prograiii will include Ple-
nary sessions, Symposia sessions and 
Poster sessions. I)etailed instructions 
or the presentation will he communi-

cated along with the acceptance. Over-
head projectors, slide projectors and 
boards for posters will he available. To 
achieve the objectives of the Conference. 
the scientil'ic program will locus On the 
following topics: 

Land Degradation - Assessment 
and Impact 
Natwe and extent of degradation, 
data base. ocio-cconomic conse-
quences. 

• Erosion - Processes and Model. 
1 ing 
Rainfall-runoff relationships: hy-
drological changes as affected by 
management practices: develop-
ment of process-based nmdels for 
prediction ol soil and water losses. 

• Soil and Waler Conservation for 
Sustainable Productivity 
Land use nlanagemensysienis in- 
cluding agro- lorestry. silvi-pasture 

and agro-horti practices: land con-
figuration, including tillage and 
residue management; rain water 
harvesting and recycling: role of 
hiotechnological approaches; 
common property resources. 

• Biodiversity 
Role in soil and water conserva-
tion; impactot soil and walercon-
servation on hiodiversity.  

• Watershed Management 
Case studies: evaluation methods. 

• Land Use Policies 
Policies, legislation and role of 
tiiiincial institutions. 

• Technology Transfer 
Constraints and impact; peoples' 
participation including gender is-
sues, education, training and role 
of government and non-govern-
mental urgam/.ations. 

• Traditions and Innovations 
Developing conservation strate-
gieshasedupon indigenous knowl-
edge and perceptions. 

The Rural Women-Based Integrated Project in Ruvuma 
Region, Tanzania 

1. Project Area 
Ruvuma Region is situated in the High-
lands of southern Tanzania. U is com-
prised ol' Songea Urban and Rural Dis-
trict, Mhinga District in the West and 
Tunduru District in the East. The climate 
can he classified as ranging from sub-
humid to humid and two thirds ofthc area 
has adequate rainfall for agriculture al-
though there is only one rainy season 
from end of November to May. 

The soils of Ruvuma have medium 

fertility, towards the west the soils be-
come more sandy and less drought resist-
ant. Topography and soil characteristics 
are the main restrictions on agricultural 
production in the region. 

The total area of Ruvuma Region is 
about 6.000.(XX) ha, only two per Cent of 
which is cultivated. 

The main economic actiitv in the 
region is agriculture According to IA() 
the agricultural potential in the region is 
rated as marginal. The traditional hush-
fallow shifting cultivation has gradually  

gis en way to permanent intensive agri-
culture. The most important subsistence 
crops are mai!e, beans, cassava and paddy. 
Coffee is the most important cash crop in 
Mhinga,and in part of Sengea Rural. 
tobacco and oil seeds (simsim, groundnut 
and sunflower) are found in Songea Ur-
ban and Songea Rural while cashewnuts 
dominate in Tuntluru. 

Land degradation is one of the major 
constraints to socio-econonhic develop-
ment in rural Tanzania. Population pres-
sure on resources and consequeni 
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overgrazing, over cultivation and defor-

estation are causes behind the 
desertification process in the semi-arid 
and sub-humid areas. 

Loss of plant cover due to detoresta-
lion and over cultivation, high rainfall 
and unfavourable topography which lead 
toerosion of the soils. are the main factors 
making the area vulnerable to soil erosion 
which is the predominani indicator of 
land degradatioit in the regioil. The water 
erosion is severe, sheet. rill and eully 
erosion is evident, the most vulnerable 
area being the mountainous and over cul-
tivated Mhinga district 

The quest for flicfwood by the in-
creasing population has caused severe 
land degradation in large parts of the 
country. The dwindling sources of fuel-
wood haveadirccthearingon rural women 
particularly as the collection distaicc and 
time are increasing. 

2. The Women's Group 
In Tanzania, the women hclon L,  to it 
movement called the Union of Women in 
Tanzania (UWT) which aims to rnohiliie 
self-help economic and social acti\itics 
arilong all women in Tan,.ania. . It is 
represented at village, ward. district and 
regional levels throughout Tanzania. 
UWT is linked to ihe Vii lage Corn miflecs 
set-up. part ui the Ujainaa Villages Act ol 
1975. 

Forniany years. the women ofRuvurna 
Region in southern Tanzania had a number 
of successful income-general ing acti vi-
ties. With respeci to women's interests 
these activities address local concerns 
and needs. e.g. public transport and maize 
mills. A huge part oI'this income is being 
invested in other group activities OrcOni-
mon interests such as handicrafts, care 
centres, bakeries, small shops. guest-
houses, trade, oil extraction for 
groundnuts and sunflowers and bus 
hire services, diesel and fcrtiliier 
supplies. etc. 

Over the fast few years, the women 
have started to realize that their land in 
Ruvuma Region is being eroded. More 
and more areas have been cleared for 
agriculture to meet the needs for increased 
demand for l'uclwood (charcoal, brick  

drying). Trees have become scarce in 
some areas and getting firewood is a 
problem, especially for the women. Sub-
sequently, some women raised this pruh-
1cm in meetings in order that some action 
he taken, The Regional Executive Com-
mittee of the UWT in Ruvuma Region 
organized a fact finding mission in 1987 
to all districts of Ruvurna Region to look 
at the prohleriis the wonien encountered. 
Alter the mission, 18 villages. (with a 
population of about 50,1)00), were se-
lected and grouped into the following 
three calegorics: (i) thosc mostly affected 
by land degradation problems caused by 
deforestation, lack of fuclwoud and lack 
of water supply: (ii) those which started 
to he degraded and (iii) those which 
needed preventative measures, A project 
proposal was sent to UWT F-headquarters 
in I)ares Salaarn and other organizations 
asking for assistance. 

Although there has been no positive 
response until recently. when AGFUND 
and UNEPdid decide to lund this pro cci 
in 1987. they began with tree planting. 
aurotorestrv and aUorestanion aclivitics 
on common and private plots without any 
external support. This prograrnnic refers 
to environment related concerns, as well 
as income generating activities. Now the 
\vflfl(fl v.ant to incorporate these en vi-
roiiriicnially sound activities inloaprojcct 
to enhance their efforts to halt the process 
of land deuradation. 

The women's project shall focus on 
environmental issues. The object o f this 
ssulnen's project. which will involve al-
forestation/tree planting, agrolorestry, soil 
conservation and the introduction of en-
ergy ellicient stoves, is to reduce the 
burdens of every da life on the wonien. 
in will reduce the time spent carrying 
firewood over long distances. in will in-
crease the supply of fruits, and will gen-
erate income l'roni woodlotc. l: uc i wuod 

consumption will he reduced by using 
energy cfl'ieiciit stoves and soil will he 
conserved as a result of the foregoing 
activities. 

The main tree species planted are 
Neein, Pinus.Grevillaagroforestty tree). 
Eucalyptus. and some local trees and fruit 
trees. Agroforestry techniques are used 
tiiainby on private horticulture plots. The 
women are sporadically advised by local  

governmental technicians from the re-
gion, this is because the Government of 
Taniania is pronioting a nation-wide tree 
planting programme. One national for-
estry advisor is permanently seconded 
from the government. The seedlings are 
obtained either from governmental tree 
nurseries, for which the women have to 
pay, or free of charge from nurseries 
supported by the EC. To date, 24 ha of 
land has been ai'lorcsted in Ruvuma Re-
gion by the iiiohilized women. 

The required financial inputs are meant 
to he used for the establishment of the 
women's own nurseries with permanent 
attendants for a ready supply of seed-
lings. tools. fertilizers, pesticides, and 
transport. Furthermore, the finance could 
he used to conduct training courses lor 
technical advisors, to enhance the tree-
planting prograniiinc (I I() ha per year). to 
provide ollicc equipment. to pay allow-
ances for technicians seconded by the 
government and to improve lolluw-up 
activities in environmental and social 
welfare affairs. 

The project embarked on its pro-
gramme of allorestation in order to re-
duce the shortage of fuel wood and small 
construction wood, and to conserve soil 
and water for inure sustainahle agricul-
ture. In also aims no introduce Imin trees to 
inliprove nuirition and inci'casc family 
income. The project has a water supply 
scheme no ease the burden of water col-
lection clone by women, and an improved 
stove production cotilponent will heiner 
Utihi7c t'uclwood. 

As a follow-up to the project, the local 
village UWT committees will continue 
the activities once the project has been 
executed. The envisaged next phase ac-
tivities would he e.g. fruit marketing and 
processing. charcoal and timber (ral'ters, 
poles. planks) pi'oduciion and marketing, 
continued tree planting and soil conser-
vation. The production and marketing of 
stoves would proceed on a commercial 
has is. 

Another follow-up of the project will 
he the dissemination of the experience 
gained and replication of this concepi by 
UWT in other distnicis and regions of 
Tanzania. 
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Land Degradation Assessment and Mapping in Kenya 
The Government of Kenya. the Govern-
mentoiThe Netherlands and UNEPIDC-
PAC have started a project on 'National 
Land Degradation Assessment and Map-
ping in Kenya - The project will bring 
existing data held by government agen-
des together in a Geographic Informa-
(ion System, using computer models and 
remote sensing imagery for extrapolation 
over the whole country. The project will 
aim at methodology development in the 
field of land degradation assessment and 
mapping. 

Outputs of the project will he a 

indicators and an improved methodology 
for national and possibly regional assess- 
ment and mapping of land degradation, 
which could be adopted by other coun- 
tries particularly those inthesub-Sahelian 
regions. A series of thematic maps for the 
whole of Kenya will also be produced 
showing the different indicators and the 
status and hazards of land degradation. 

Kenyan government agencies and 
non-governmental organizations will use 
the assessment and the database as a tool 
for planning and combating land degra- 
dation, in particular in areas indicated by 

land degradation. It will also he used as a 
baseline for the long-term monitoring of 
land degradation processes. 

The capacity building component 
of the project includes the additional ex-
perience gained by nationalexperts, work-
shops to present results to policy-makers 
and technicians, and the supply of refer-
ence and teaching material for educa-
tional institutions. 

The total cost of the project is US$ 
1,240,000 of which the Government of 
Kenya supplies 42 17o (in kind), the Gov-
ernment of The Netherlands 50% and 

national database for land degradation the study as degraded or vulnerable to UNEP's Environment Fund 8% 

UNEP/CIP Project on Combating Desertification in the 
Kalmuck Republic of the Russian Federation 
The Kalmuck Republic. situated in the 
south-east of the European part of Rus-
sia, occupies an area of 75.9 thousand 
square kilometres. According to natural 

Erosion by water has occurred 
mainly on sloping lands in the western 
and central zones of the republic. The 
area of agricultural land that has been 

The Kalmuck republic special-
izes in livestock farming and corn grow-
ing. Arable land occupies 14.3%, pas-
tures 75.5%, and hay mowing 9.4%. 
Natural environments in the Kalmuck 
region are under the influence of strong 

geographic resources it belongs in the 	washed away to various degrees is 474.6 
zone of dry steppes and semi-deserts. 	thousand hectares. 
However, at present. nearly 13% of its 
territory has been converted into true 
desert. This has occurred within the last 
two decades, during which there has 
been unprecedented human impact on 
the area's natural ecosystems. 

The republic's soils are subject to 
two types of erosion erosion by water 
and erosion by wind. Owing to specific 
conditions of nature and climate, it is 
erosion by wind that has become most 
pervasive. Dust storms and dry winds do 
great damage to agriculture. 

Compared with 1975, the con]-
hined area of soils in danger of erosion, 
has more than doubled, in particular, 
ploughed-land erosion has increased 
from 205.0 thousand hectares to 686.9 
thousand hectares. The processes of 
erosion have produced a particularly dras-
tic change in the ecological balance of 
the "Black lands". Rapid develonment 
of the latter at the beginning of tic sev-
enties has led to uncontrollable acccicr-
ated deflation. 

70 



NEWS FROM UNEP 

anthropogenic factors, which cause the 
worsening of vegetable composition and 
productivity, the sinking of natural pas-
tures, the development of wind and water 
erosion and other unfavorable changes of 
the environment. As a result of these 
factors, the present ecological sfluation 
deteriorates, the processes a ecosystem 
degradation and desertificatiun then be-
come rather considerable. The area olihe 
sand hills has increased from 13 thousand 
hectaresin 1958 1o585 thousand hectare 
in 1985. 

Among the main factors influenc-
ing degradation and desertification of the 
territory were the ploughing of soils, 
which was done during the SOs, climatic 
factors and the overloading of the fragile  

ecosystem with cattle. The ratio olcaule 
per area unit now exceeds ihe reconi-
mended number ol livestock by three or 
four times. 

At present. 82.7% of the Repub-
lic's territory is subject to dcscrtification 
Out of this, 47.3% has been largely de-
stroyed. The degradation of natural eco-
systems emerges from district to district. 
Chernosemclsky, Caspiysky. 
Yashkulsky. and Ustinky districts are to 
be classified as an ecological disasier 
7one. 96.17% of these lands have been 
degraded and 56.1% of these territories 
are at the stagcofcxtcnsivedescrtificaiion. 

Bearing in mind the highly 
adveronditions as well as its ecological 
implications on natural resources, the 

Governnient of the Kairnuck Republic. in 
collaboration with the United Nations 
Environment Programme (UNEP) and 
the Cen tre for Intermit ional Projects (Cli') 
embarked upon the preparation of a Na-
tional Action Programme to Combat 
Deserlification (NAPCD) in 1994-1995. 

The NAPCD will focus on arid 
and desertifled areas of the Kalmuck Re-
public receiving less than 2(X) rum annual 
precipitation. It aims to reduce and check 
the negative etTecisoidcseriiricationio 
provide an expedient use of dry-Iands 
and to rehabilitate and reclaim natural 
rcsourccs The plan aims at upgrading the 
ecological situation in the country as well 
as improving the living standards of the 
population in and and semi-arid areas. 
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Desertification 
Exploding the Myth 
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Desertification: 
Exploding the Myth 
By David S.G. Thomas and Nicholas 

Middlef an 
Chichester, Jo/in Wiley & Sinrz, 194 pp 

This is a very cUriOus book. From the 
hue. I expected reams of scieniiiic data 
aimed at disproving the phenomenon of 
desert i fication. i.e. dryland degradation. 
Instead, 9() PCI cent 01 the hook sUpports 
everything that UNEP and others have 
been saying about the definition, causes 
and consequences of desertification. Ii is 
also a rather schizophrenic hook, with the 
authors in different places taking oppos-
ing positions on the same issue and coii-
tradicting themselves. Perhaps it isduc to 

the two authors differing opinions and the 
hook's poor editing that left inconsisten-
cies, or maybe it is because in places the 
authors' zeal to criticise UNEP led them 
to make statements they don't really be-
lieve, which they then corrected in an-
other part of the hook. The hook is fore-
most an attack on UNEP as the institution 
blamed forcreating so-called myths about 
desertification. What are these 'myths'! 

I . Descrtif'ication ;ittects one third 
ni the world's land area, and it is a 
voracious process which rapidly 
degrades productive dry-lands. 

2. Dry-lands are fragile ecosystenis 
thai are highly susceptible to deg-
radation and desertificatian. 

1 Desevtiflcation is a. if not the, pri-
mary cause of hutuart suffering 
and misery in dry-lands. 

4. The United Nalions is central to 
attempts to understand and solve 
the dcsertification problem. 
in the following nine chapters, 

Thoiitas and Middleron try to hack up 
their claims that the above tour state-
inerns are rityths diat I'NEP has created. 
1 et us examine their evidence. 

	

Chapter 	One 	discusses 

	

dcsrt i licat i oil 	deli iii tions. 	the 
politicizaiion of the issue, the United 
Nations Conierence on Descrtil"ication 
(UNCOD)andUNFiP'srulein lollowing 
tip on it. social aspects ol'desertification. 
and aid and deserrificatinii. The authors 
contribute to the perpetuation of a myth 
themselves here, one that attributes LINEP 
as the supporter of the image of a moving 
desert front or wall of sand as a correct 
portrayal of desertitication In point of 
fact. several UNEP publications go out of 
their way to try and dispel this image. 
beginning with the UNCOI) Plan of Ac-
tion to Combat Desertification I PACD 
and the conference round-up itself. 

To quote from the round-up (p. 5): 
'Deserts themselves are not the sources 
from which desert i ficat ion 

spritigs .... Deserlif cation breaks out. usu-
ally at times oidroughr stress, in areas of 
naturally vulnerable land suhject to pres-
sures of land use. It is generally irreor -
reettoenvision the process as an advance 
of the desert frontier engulfing usable 
land on its perimeter: the advancing sand 
dune is in fact a very specialized and 
localiicd ease.' Similar views have been 
expressed in UNEP docwncnts and by 

UNEP's Executive I)irector and other 
officials in speeches. So how do the au-
ihors of this hook. and others who have 
done the same, accuse UNEP of perpctu-
atirig the 'advancing desert' image'! It 
seems straw men need to he set up to blow 
down to holster their anti-UNEP stance. 

The authors make a very damag-
ing charge when they suggest on p.  8 that 
it could he incompetency to try and do 
soitiething to haft desertification before 
the nature of the problem is fully under -
stod. This isali extraordinary view when 
one considers that the consequences of 
doing nothing means that large areas of 
land and many people would he con-
detiinetl to suffer the effects of 
desertil'ication for years to come, not to 
mention the past 17 years since UNCOD. 
Even though. as the authors note (using 
UNEPdaUa), the PACt) has not been very 
sucecsst'ully implemented, it could he 
argued that much land and many people 
are better off today than they otherwise 
would have been without action having 
been taken. 

Their position is also Contrary to 
contemporary scientific paradigms relat-
ing to dry-lands. As I a n Scoones explains 
in a paper presented at a workshop on 
'New Directions in Airican Range Man-
agement and Policy, it should he ac-
cepted that the dry-lands are typified by 
high levels 01' unpredictable environmcri-
tal variability. Uncertainty and indeter-
minacy are h'unLlamental. No matter how 
much information is collected .... thcr is 
no way that all possible outcomes can he 
predicted and planned jar. Rather than 
aim for 'complete' information ... prior to 
intcrvclltion. it is better to act incremen-
tally and initiate a learning process that 
monitors experience and leeds hack les-
sons, This is adaptive management'.This 
is exactly what IJNEP has been doing, 
and why it has revised the definition of 
desert ilication and advocated new ap-
proaches over time as undersiand log of 
the problem has increased 
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The authors state that the UN's most 
recentdefinition ofdeserti f'ication firmly 
returns the emphasis to desert margin 
areas'. The straw man again. The new 
definition, found on the hack coverofihis 

bulletin, neither says nor iniplies any-
thing about desert margins. 

The section on social aspects of 
desertification raises some important and 
valid points. The authors correctly point 
out that anci-desertiuication efforts to date 
have been technically oriented towards 
the natural sciences, UNEP's DCIPAC is 
dominated by natural scientists, and they 
and others like them do not go to social 
scientists for explanations of the human 
component. That is generally true. though 
with DC/PAC's international workshop 
last year and the publication of Listening 
to the People: Socia I A sp ects of Dry-land 
Management (soon to appear) an effort is 
now being made to pay more attention to 
socio-eeonomic aspects ofdescrtificat ion. 
Much remains to he done, however, to 
tran5late words into deeds. 

The concept of the 'tragedy of the 
commons' is criticised on p.  13, which is 
interesting because laer on in the book it 
is supported. From p.  97 referring to the 
causes of deforestation: the resuhani 
degradation is an illustration of Hardin's 
'tragedy of the commons' principle.' It is 
also ironic that UNEP statistics on the 
area affected by desertification in North 
America are cited as an authority when 
the authors wish to make a point, but 
UNEP statistics in general are one of the 
main criticisms about the 'myth' of 
desertificaiion in the entire hook, more 
below. 

Chapter 2 presents several examples 
of desertification in ancient and recent 
history from different parts of the world, 
reaffirming that it is an old and global 
problem. More by their tone than by ex-
plicit statements, the authors seem to he 
critical of the fact that the UNCOD in 
1977 identified dcscrtification and not 
drought as the main issue to concentrate 
on, since drought was the principal cause 
Of the Sahelian tragedy. 

Chapter 3 looks at institutional de-

velopnicnts in more detail. Concern is 
again expressed about the variety of dcii-
nitions in use, and the numberoldifferent 
views of what constitutes desertification. 
A rather good summary is presented of  

the documentation produced at UNCOD, 
andthePACDiscriiicised 'asarecipelor 
inaction' as it contains 'no focal points or 
strategies' and it is 'replete with plati-
tudes and good intentions'. I think that 
this is a valid criticism and that it isa main 
reason why the PACD could not he im-
plemented. UNEP would have performed 
a great service to themselves and others if 
they had produced a leaner and meaner 
'plan' based on the PACD soon after 
UNCOD. 

The authors show their lack of famili-
arity with 1JNEP, however, when they 
refer to its chief execOtive as Secretary 
General rather than the correct Executive 
Director, and when they call UNEP the 
'executor' of the PACD. UNEP was re-
quested to follow up and co-ordinate im-
plementation of the PACD in Recom-
mendation 27, not execute it. They also 
confuse things by claiming that the 
desertilication Special Account had $45.5 
million contributed to it by 198, when 
that sum actually represented the funding 
generated by DESCON since its incep-
tion forprojects. None of that money ever 
went to the Special Account, and in fact 
the most that the Special Account has 
ever held was a hit more than $300,000iri 
1991. 

They also seem to support the view, 
expressed by some, that UNEP was not 
the best UN institution to he given the 
responsibility of overseeing the PACI). lt 
is small and has little political clout or 
ty g lobal representation. They review 
UNEP'S efforts and financing to high-
light how little they have done in terms of' 
projects. One would think, given the au-
thors' expressed opinion that nothing 
should he done until the problem is helter 
understood, that they would he pleased 
by this. But in their fervour to criticisc 
UNuiP they see UNEP's modest efforts in 
a negative light. again contradicting them-
selves by first saying nothing should he 
done, then saying UNEP has done too 
little. 

National plans of action are viewed 

by the authors as just a 'further bureau-
cratic layer in the desertification busi-
ness'. The national plans that UNEP has 
helped formulate to date are examined 
and found largely wanting in terms of 
data presented and concrete actions rec-
onimended. Few have even begun iinplc- 

mentation. This is basically accurate and 
it isan i riiportantconsideration for UNEP 
given that the 1994 Desertification Con-
vention calls for action plans as well. 
Unless action plans are better conceived, 
integrated with other national planning 
efforts, and made more pragmatic so that 
they can he implemented, they will re-
main largely a waste of time and a drain 
on human and financial resources. 

The analysis given by the authors to 
the General Assessment of Progress of 
implementation of the PACD (to which I 
gave the acronym GAP, referring jok-
ingly at the time to the gaps in UNEP's 
data) is excellent. The GAP produced the 
data on the severity and extent of 
desertilication in different regions of the 
world that the authors so vehemently oh-
jccttu, as 'they were niarked by their lack 
of rigour, lack of consistency and lack of 
acleardel'inition or methodological t'oun-
dation'. The authors arc fair enough to 
acknowledge that UNEP was well aware 
of this, but they are highly critical of the 
I'act that IJNEP puhliciscd and used the 
poorlv-detined statistics to keep the po-
litical pot boiling. 

UNEP must claim mea culpa to the 
charge, but as the DC/PAC officer in 
charge of the Information and Database 
Unit at the time, and responsible formuch 
ol the information dissemination that the 
authors object toJ still feel that it should 
have been done in spite of poor data. 
What difference does it make if3.8, 3.5 or 
1.5 billion hectares of dry-lands are actu-
ally affected by land degradation, or if it 
makes up 35 or25 per cent of all produc-
tive land? The fact remains that it is a 
huge global problem affecting hundreds 
of millions of people. Niggling over the 
statistics will contribute nothing positive 
to solving the problem and helping peo-
ple. And how arc solutions to he found if 
none are tried and tested? 

In the chapter's conclusion, the au-
thors again criticise UNEP for urging 
action bel'ore achieving a clear under-
standing of what the problems are. They 
slate that 'Sahelian problems were pre-
sented in an environmental context rather 
than blamed on the incompetence or ac-
tions of al'fected parties'. This gave the 
developing world the right to go 10 the 
developed world for assistance. Since the 
authors previously pointed out in the book 
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that desertit'ication allccted the devel-
oped world as well, this is a strange state-
ment. Are they implying that the incom-
petence lies only in the developing world. 
and that desertil'ication is due to sonic-
thing else in the developed? They go on to 
conclude that UNCOD was a failure, it 
triggered misunderstandings about 
desertilication, and that it created a hol-
low framework for its understanding and 
solution. UNEP was at the core of the 
hollow framework. 

Chapter 4 goes into more detail criti-

cising the GAII data and UNEP's role in 
producing iLThey ac&use UNEPof'mas-
saging the data 'to show what was re-
quired'. in this instance they are criticis-
i ng UNEP for using consistent criteria for 
thcircstirnatcs in 1977 and 1994. Mabbuit. 
the consultant who determined the GAP 
stat sties, initially excluded rangelands 
that made up part olihe UNCOI) figures. 
UNEP asked that they he included to he 
consistent with the methodology used in 
1977. For Thomas and Middleton. this is 
massaging the data, which provides a 
clear example of their bias. 

They briefly dkcuss the G A P ii meth-
ods and figures of 1991 and seem to he 
happier with the Global Assessment on 
Soil Degradation (GLASOD) soil ero-
sion data. They are less happy that veg-
etation degradation stalistics are added. 
and raise an important issue that the re-
cent thinking Oil the ecology and carry jog 

capacity ofdry-lands has been changing. 
This is explored in mole detail below. 
They go on to conluse two distinct issues. 
that ofthe estimates of the rate ofland lost 

annually to desertit'icatioii and the con-
cept of the expanding desert front. One 
would think that people who are accusing 
others olconlusing issues would he more 
careful not to do it themselves. 

It is legitimate to question the figures 
of 21 nh II ion heciares lost to 
desertification annually and six million 
hectares reduced to zero or negative pro-
ductivity (totalling the 27 million hec-
tares they seem to he confused about on p. 
60). These figures, as the hook rightly 
says, are guesstimales. based on little 
hard data They practise shoddy writing. 
however, when they goon tociteanumber 
of non-UNEP sources referring to desert-
front advance. They cannot find a UNEP 
document relérring to desert front ad- 

vance, so they quote others and imply 
they come from UNEP. They continue on 
the subject and support, uncritically, the 
Lund University team's findings in 
Kordolan for a lack of desert front ad-
vance. 

The authors claim that the 
dcscrtification concept has got out ofhand 
because of a blurring of distinction be-
tween dcsertilication and other forms of 
land degradation. It is here we begin to 
see a glinimer of a fundamental misun-
dcrstanding on the part of the authors of 
what deserti fication means to UNEP. For 
IJNEP, there are no oilier forms of land 
degradazion in dry-lands oilier fliwi ihoe 
encompassed in /ie iei'ni desernjk'a lion. 
This understanding is the main reason 
why the definition was altered. It was an 
attempt to avokiconfusingdeseriilicaiion 
and land degradation is separate in na-
ture. As Thomas and Middleton show, 
the attempt was in vain. People, even 
experts in the subject, will retain their 
own particular views and will ignore 
whatever the UN states in order to sup-

port them. 
The authors are being clearly dishon-

est when they claim that the concept of 
deserti fication is getting out of hand when 
a UNEP environmental briefing infers 
that desertificaiion is happening or being 
controlled in the Republic of Korea. Ccii-
tral America. Haiti and the Himalayan 
I'oothills. I have the hnicfi ig before joe. 
and Central America is no where even 
mentioned in the document. The refer-
ence to the Republic of Korea is in the 
cnntcxt of successt'ul social forestry ac-
tions that could he applied in the dry-
lands. and Haiti and the Himalayan ftioi-
hills (the Siwaliks) both have dry-land 
areas affected by desert il'ieation. as indi-
cated in the Wo,-ldArla.wfDesertijh'ation 
which they authored themselves. 

In this chapter 'massaging' the data 

h a s become 'the continued fudging of the 
statistics'.This charge is still based on the 
one instance of including rangeland cat-
egoriesin 1984 that were also included in 
1977. They make no charge of fudging or 
massaging the data of the 1991 estimates 
cii GAP II. In the chapter's conclusions. 
the authors again infer incorrectly (the 
straw man) that UNEP is responsible for 
charaeierising desertification as the ad-
vancing desert Iront, and they complain  

that politicians have used poor statistics 
to indicate the severity of the problem. 
Since they are the authors of one of the 
principal UNEP publications prescnting 
these statistics, this seems a rather self-
condemning charge. They. in their own 
words, are a main part of the 'UNEP 
publicity machine' that they condemn. 
This seems very schizophrenic indeed. 

The authors in this chapter state 
that the idea of small. community-based 
pruects in 1993 are now something new 
for UNEP. in fact, the PACE) and the 
recomniendations in GAP I for future 
actions contain strong ret'erences to the 
need for support to local community ac-
tions. DC/PAC has supported many such 
small projects directly and through NGO 
networks over the years. a fact the authors 
conveniently ignore in their earlier re-
view of UNEP's activities. 

Finally, the authors question the UN's 
central role in anti-desertification efforts 
and that dcscrtification is treated as a 
global problem. They offer no alterna-

tives to either, though. They also fail to 
realiie that it was the international corn-
munitv. i.e. the governments represented 
in the United Nations, that appointed the 
UN and UNEP in particular to deal with 
descriification oti a global basis. The au-
thors may think that they know better 
than the assembly of iliost of the world's 
governments. but whether they agree with 
it or not, it is a fact, not a 'myth', that the 
UN is central to understanding and solv-
ing the problem. 

Chapters5and 6 deal with the causes 
of desertification and why they happcn 
Here some ot' the inconsismelicies of the 
authors are most apparently revealed. In 
Chapter 5 they are ambivalent about 
whether overgraLing actually is a cause, 
and discuss the complexity of dry-land 
grazing ecosystems and the concept of 
tiuctuatimig carrying capacity in unstable 
ecosystems. Then in Chapter 6 a section 
is titled 'Why are pastoral lands abused', 

and here they reluctantly admit that 
overgraiing does lead to land degrada-
tion, but apparently only in cases where 

traditional management systems have 
been disrupted. Then, almost comically. 
they go on to explain all of the reasons 
overstocking, and by extrapolation 
iivergra?ing, occur even with traditional 
systems: reduced grazing area and in- 
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creases in herd sizeduc to human popula-
tion growth, improved veterinary care, 
reduction in intcrtrihal stri1, etc. In spite 
of all of their qualifIers, they basically 
conclude the same as many UNEP docu-
ments on the subject. They also recognize 
that horeholes are an example of external 
influence which can lead to degradation 
(p. 89), alihough at the same time they 
suppori Lund University's evidence that 
there was no creation or expansion of 
borehole degradation patches in the 1962-
1984 period in Kordofan. If some 

horeholes lead to degraded patches in the 
piosphere area and others do not, it would 
he interesting to know the reasons. 

The discussion of had irrigation and 
deforestation could have come straight 
from a UNEP environmental briefing 
document. Their treatment of the causes 
olover-cultivation was poor, however. as 
government policies, land tenure consid-
eralions. access to capital. credits or tech-
nological inputs were all ignored as con-
tributing factors to the problem. The 
ChapterS conclusion begins with the flat 
statement: 'People cause desertification.' 

The Chapter 6 conclusion slates that 
'the underlying reasons behind people's 
overuse of the environment, leading to 
desertirication. ... [isl ignorance, poorplan-
ning based on inadequate understanding 
of the dry-land environment, and the adop-
tion of inappropriate techniques.' What 
happened in the support for traditional 
management systems? Repealed ecologi-
cal blunders by farmers or institutionS 
may hearesult of poor memory' (p.98). 

11 is extremely difficult to reconcile the 
foregoing patronizing statements with the 
concluding sentence reminding the reader 
'that peoples who have inhabited dry-
lands for many generations have as much 
to otter in the search for solutions as 
anyone, since ii is they who understand 
how dry-land environments work.' Even 
with their ignorance and poor memories? 

lnChapter7, 'Unravellingihemyth', 
the authors inexplicably contradict one of 
their strongest criticisms with the state-
ment on p. 100 that since UNCOD, per-
liaps because oft (my emphasis), scien-
tific investigations have clarified and 
added understanding to central aspects of 
the desertification debate. On p.  49. 

UNCOD was said to have triggered all 
kinds of misunderstandings. The answer 

to this apparent contradiction is that 
UNCOD led to some serious thinking 
about dry-land degradation, the causes 
and solutions, that never would have oc-
curred without it. Both misunderstand-
ings and clarifications are the result of 
such a process, but they are both neces-
sary to scientific advancement. 

The authors are wrong when they 
claim that the UN viewed desertification 
in only an environmental light, avoiding 
the need to address land-use policies and 
'agricultural interests, by which I as-
sume they arc referring to land tenure 
issues. Acursory thumbing of the PACD 
and various UNEP desertification docu-
ments will show them lobe full of refer-
ences to polic and land tenure issues, 
and many more things of a political na-
ture. Land tenure issues have increased 
considerably over time as a central con-
cern now of UNEP in promoting good 
land and natural resource management. 

The authors state that it is not easy to 
make a case for desertitication being a 
special form of land degradation. So far 
so good. as UNEP does not do so. They 
point out that the processes are the same 
in dry-lands as in other environments. 
UNEP agrees. Incredibly, they go on to 
argue that nevertheless desertilication 
should be separated from other forms of 
land degradation because these ecosys-
tems have attrihutcs that make them par-
ticularly vulnerable to degradation. Dry-
land ecosystems have been viewed as 
delicate, fragile systems that are highly 
susceptible to disturbance and degrada-
tion' (p.1 02). Another reason to consider 
desertilication distinct is because the 
populations of dry-lands are particularly 
vulncrable. Desertification for these peo-
ple 'is just one part of a tangled web of 
factors causing social upheaval, food 
shortages and frequently death'. Pages 
103-104, p.  113 and p. 116 go on to 
discuss in more detail the vulnrahi! ity of 
drought-prone dry-lands to humanly 
caused actions, and they agree that 
desertification contributes to famine (they 
statethisagainorip. 127andp. 156).And 
the authors are trying here to unravel the 
myths that dry-lands are fragile (myth no. 
2) and that desertification is a primary 
cause of human suffering (myth no. 3).1 
would not want them on my debating 
team. They have just contributed to what  

they are calling myths. 
It gets worse. After criticising the 

GAP I statistics as having lacked a clear 
methodological foundation, the authors 
Cite Mahhuu's desertitication indicators 
favourably and state that a compromise 
needs to he struck between scientific rig-
our and practical needs, especially when 
monitoringat largerseales. Since Mahbutt 
produced the GAP statistics, did they not 
make the connection? They also admit 
that the UN noted as early as 1975 that as 
rigorous approach as possible was needed 
for monitoring, and that a provisional 
methodology was produced by 1979. 
However, apparently this was not enough. 
The GLASOD data are then analysed and 
found to he acceptable, though still lim-
ited. In conclusion, the authors accept 
that collecting accurate data on the scale 
of deserti lication is difficult, hut this is no 
excuse for the way in which some of the 
UNEP estimates have been used. UNIP 
disagrees. 

Chapter 8 deals with 'Key environ-
mental issues'. Here they contradict what 
they said earlier and state that dry-lands 
are not fragile, but rather robust, resilient 
and unstable (p.129). They succeed ad-
mirably in muddling the whole question 
of how to perceive dry-lands in relation to 
degradation processes. I do not think that 
UNP or anyone else denies that dry-
lands have significant powers of recov-
ery after rainfall deficit strcsS. This is 
stated in the UNCOD round-up and in 
other UNEP documents. But as Thomas 
and Middleton say themselves, 'Though 
drought is a normal...feature of dry-land 
environments, increasing human utiliza-
tion has raised the potential fordetrimen-
ml and even disastrous impacts to occur' 
(p.104). It is when human actions are 
added to drought that degradation occurs. 
Short-term drought in the absence of pen-
pie and animals rarely, if ever, results in 
significant degradation. 

It is therefore in the context of human 
use that dry-lands are fragile and suscep-
tible to degradation. and ldo nouhink the 
authors would want to seriously contest 
this view. (They certainly supported it in 
the text of the World As/as of 
Deserificarion). They can only call it a 
myth by talking of the natural resiliency 
of dry-lands under conditions of no or 
low human use, and in this chapter by 
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iimiting their discussion to the complexi-
ties ol' rangelands and ignoring cultivated 
lands. 

The sectioji on i-emote sensing and 

measures of the 'desert front' treats one 
olthe most important areas olmisunder-
standing about desertification today. The 
authors rightly point out that satellite 
imagery has made people more aware of 
the ephemeral and dynamic nature of 
vegetation changes in response to rain-
fall. Do these green hiomass changes 
have anything at all to do with land deg-
radation, however! I would argue that 
over the time periods available. i.e. a few 
years, they have little bearing on the prob-
1cm. Except in isolated catastrophic situ-
ations, deserlification is a very slow and 
fluctuating cluster of processes. It is un-
realistic to think that it could he measured 
in natural vegetation production fluctua-
tions over a few years duration. 

The AVHRR imagery of north-south 
shifting green biomass limits in the Sahel-
Sahara zone are measuring nothing more 
than rainfall patterns. They are irrelevant 
todesertification or advancing/retreating 
desert fronts. Measures of desert frontier 
would depend on a number of criteria 
involving soil characteristics, dominant 
flora struclure and composition, faunal 
composition, and other factors. Even so. 
defining desert boundary changes would 
stillbeofniinimalimportancetothe issue 
ofdeseriification scale and extent. UNEP 
and serious workers on this issue arc 
concentrating more on the patches ofpro-
ductive land, usually away from desert 
margins, that are currently under stress. 
All of this desert margin and marching 
sands business is the work of shoddy 
journalism. 

The authors' gross misunderstanding 
about the difference between ephemeral 
vegetation production changes in response 
to rainfall variability and longer term 
degradation is exposed when they ques-
tion the GLASOD soil degradation data, 
which shows southern Sudan and central 
Mali as severely degraded. Since those 
areas still produce green hiomass when 
rained on the authors seem to think they 
cannot he severely degraded. Do they 
know how much vegetation hiomass those 
areas produced 100 years ;o compared 
to today? Or 500 years ago I would guess 
these areas produce significantly less to- 

day than in the past, and it is due to soil 
degradation. Measurements of vegeta-
tion production changes 10 or 15 years 
apart in most cases are meaningless for 
desertification monitoring. Changes in 
vegetation cover and species composi-
tion say more. 

Chapter 9 discusses the future. The 
authors make many good reconinienda-
tions about supporting small-scale. com-
munity-based interventions, and by warn-
ing that govcrnmentsofcountrics affected 
by food shortages and other natural disas-
ters he held accountable for the suffering 
of their marginalised people. The effects 
of drought and desertification are their 
responsibilities, not a scapegoat to use to 
ask for aid. They reali?.e that the quick 
techno-tix is not adequate to deal with 
something as complex as desertification. 
and that social, economic and political 
factors are more relevant. One of their 
main desires is that more attention he paid 
to scientific rigour and accurate data. I 
think that the UN and UNEP in particular 
arc doing the best that anyone could do, 
particularly given the latter's extremely 
limited resources. 

Only one of the authors' claimed 

Soil Resilience and 
Sustainable Land Use 
Edited by D. J. Greenland. former 
Director, Scientific Sertices, CAR 
INTERNATIONAL. and!. Szabolcs. 
Research lnstinae for Soil Science and 
Agricultural Chemistry. I-Jun garian 
Academy of Sciences. 

Soil resilience embraces many aspects. 
butmayhedefinedas 'thesoil'sahilityto 
recover after disturbance'. It is central to 
any concept of sustainable land use in 
both developed and less developed coun-
tries in times of continued increases in 
population. These issues form the focus 
of this book which presents papers devel-
oped from the second workshop on the 
ecological foundations of sustainable ag-
riculture(WEFSA II) held in late 1992 in 
Budapest. The book is divided into six 
parts: sustainable agriculture and soil 

myths can even possibly he supported: 
that of desertification affecting one third 
of the world's land area. Depending on 
the criteria used. it could still he true. 
UNEP has never to my knowledge used 
the terms voracious and rapid when refer-
ring todesertilication. Rather, terms such 
as subtle, insidious and inexorable are 
commonly used. Thus, including this ref-
erence as part of myth no. 1 isj ust another 
straw man set up by the authors. 

The other three myths' happen to be 
fact, using the authors' own words in the 
first two cases, and by international agree-
ment in the last case. Tiomas and 
Middleton have done the issue of 
desertification a great disservice in their 
attempts to discredit an institution for 
which they have demonstrated consider-
able antipathy. They have confused is-
sues, muddled facts, presented distortions 
and misstatements. Unscrupulous, head-
line-seeking journalists have already 
used their hook to claim that 
ticsertification itself is a myth, obvi-
ously not the intention of the authors. It 
will take some time to dispel the niyths 
created by this hook, 

Daniel Stiles 

resilience; the extent of soil degradation; 
avoiding and combating soil degrada-
tion: soil; organisms and soil resilience; 
methodologies for the study of soil resil-
ience and sustainable land use; and pro- 
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nioting soil resilience forsustainahie land 
use. Written by eminent authorities from 
every continent, the hook represents a 
major review and synthesis of the held 
and will he indispensable for all con-
cerned with soil science, land use and 
sustainable agriculture. 

Available from: 
CAB lniernuiiorial Headquarters: 
Wallintford. Oxon OX10 8DE, UK 
North America: 845 North Park Avenue, 
Tucson, A/. 85719, USA 
Asia: P 0 Box 11872, 5(}760 Kuala 
Lumpur. Malaysia 
Caribbean: Gordon Street, Curepe, Trini-
dad and Tobago. 
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Arid land development 
and desertification 
control 

1975 — 1992 
This bibliography was prepared by the 
Food and Agriculture Organization of the 
United Nations (FAO) as a follow-up to 
the Uniied Nations Conference on Envi-
ronnient and Development, and as a con-
irihutiort to the First Substantive Session 
of the Intergovernmental Negotiating 
Committee for the Elaboration of an !n 
ternational Convention to Combat 

Desert i fication (INCD). held in Nairobi, 
24 May to 3 June 1993. This document 
supplements other FAD inputs into the 
INCD process which summarizes the ex-
perience. the strategies and the pro-
gramnies oh the Organization in this field. 

The bibliography is arranged in chap-
ters which reflect the activities ofFAO's 
Regular and Field Programmes in 
desertification control and land dcvclop-
rneni — at different levels of action, from 
local to global level. 

The bibliographical reicrencesineach 
chapter are arranged by accession num-
bers and are accompanied by primary and 
secondary keywords for quick perusal. A 
number of references have abstracts in 
addition to keywords. A subject index, 
author index and project index, in Eng-
lish, French and Spanish are given at the 
end of the bibliography. Subject and 
project indexes give the first line of the 
document title and indicate the access 
number in the bibliographical list. Docu-
ments that belong to one and the same 
projector toone general entry are grouped 
together for a quick and easy overview. 

Most of the r1erenccs have been ex-
tracted from the FAD Documentation 
database, but some of them come from 
various Divisional Documentation Cen-
tres, including FAOs Investment Centre. 
The list contains references entered in the 
FAOdatahasc from 1975 until theendol 
1991 The modalities of access to these 
documents vary according to their classi-
fication. The interested user is guided on 
their availability at the beginning oh each 
chapter. 

This bibliography has been prepared 
within the framework of activities of the 
Subgroup on Desertification of the Inter-
departmental Working Group on Envi-
ronment and Sustainable Development, 
with the assistance of FAO's Library and 
Documentation Systems Division.  

5USTAINALE DEVELOPMENT 
OF DAYLANDS AND 

COUATtNG OESERTWICATON 

FAO poItwi paper 

Sustainable 
Development of Dry-
lands and Combating 
Desertification 

Contents 
Definition and General Approach to the 
Problem 

How to define desertification 
What lands and areas are prone to 
desertification? 
What are the main causes of 
desertification? 
What are the main consequences of 
desertification? 

Understanding, Monitoring and Fore- 
casting the Process of Desertification 

Assessment and monitoring of 
dcscrtification processes 
Strengthening basic know)edgc of 
dcscrtification processes 

Strategy for Combating Desertification 
(and Drought) 

Guiding principles 
Strategic objectives and components 
Operational Implementation! 

FAD's Responsihilities and Contribu-
tions to the Fight Against 
Desertification 

Past activities (1977-1992) 
Evaluation and monitoring of 
desert ification and drought proc-
esses 
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Support to action programmes 
UNCED preparation and FAO 
follow-up 

International Cooperative Programme 
Framework for Sustainable Agricukure 

and Rural Development (1CPF1SARD) 
Creation of a general policy frame- 
work 
Action plan: areas for concentrating 
effort 

Annex 
Chapter 12 of Agenda 21: Analysis and 

Comments 
Managing fragile ecosystems: 
combating desertification and 

drought 

}cy peds of' 
JJ Arategies for the 

sttstalbkI 
dvelopnwnt of 

drylands 

Key aspects of 
strategies for the 
sustainable 
development of 
drylands 
The objectives of this document are to 
focus world attention on dry-lands and 
the inputs needed to replace increasing 
degradation and deprivation with more 
sustainable and secure forms of land and 
resource utilization. The dry-lands, de-
fined as those areas with fewer than 120 
growing days per year, extend over at 
least 20 million square kilometres and are 
inhabited by a population of almost 500 

million. 
This summary of th I. 'y aspects of a 

strategy is dci ived from the policy paper  

'Improving Productivity of Dry-land Ar-
eas' presented to the FAO Committee on 
Agriculture during 1987, and isa further 
step in elaborating the 'Long-Term Strat-
egy for the Food and Agriculture Sector' 

presented at the FAO Conlèrence during 
1989. 

This document is intended to guide 
national bodies in the assessment and 
revision of strategies for the sustainable 
development of dry-lands. Only at the 
national and subnational levels can strat-
egies he formulated which are appropri-
ate to local conditions and which focus 
inputs and actions in an effective way in 
order to safeguard natural resources and 
help alleviate poverty. 

This approach emphasizes institu-
tional refonn before technological solu-
tions. The evidence shows that, in most 
instances, technology alone cannot con-
trol dry-land degradation improved 
management and institutions are essen-
tial teatures of successful dry-land devel-

opment. 
The key aspects, or components. of 

improved dry-land development strate-

gies are as follows: 
Preconditions for Development 

Relief of population pressure 
• Political commitment 
• Markeringand rural infrastructure 
Organization and Targeting ofDevel-

opment 
• Organizational and staff efficiency 
• Community participation 

• Security of tenure 
• Research 
• Development planning 
Food production and Range Resource 

Management 
• Drought and food security 
• Soil and water conservation 
• Livestock and range management 
• Fuel and agro-forestry 
These key aspects are not listcd in 

order of priority but according to extent 
ofappicahility. For instance, range man-
agement may appear low on the list, con-
sidering that less than 10 per cent of the 
dry-lands are cropped. However, a large 
part of range lands is extremely arid, and 
no more than lOper cent of the total dry-
land population are pastoralists. It is for 
national authorities to establish priorities 
among these elements, whilst bearing in 
mind that aspects on the above list are  

potentially important and that a system-
atic approach is essential 

A central precondition for devel-
opment is the assignment of a high prior-
ity to dry-lands improvement, in keeping 
with the prevalence of poverty and the 
extent of natural resource degradation in 
these areas. The opportunity cost of the 
redeployment of resources, in terms of 
the other ,ones and sectors that thereby 
receive less attention, must be weighed 
against the cost of not taking action - of 
increasing food aid. declining productiv-
ity, desert encroachment and even social 
and political unrest. 

The most costly precondition for dry-
lands development is undoubtedly the 
provision ot'the rural infrastructure which 
is required to ensure the delivery of the 
necessary inpits and services. Even with 
cost-effective designs. substantial exter-
nal support may he needed for the estab-
lishment of this infrastructure, The relief 
of population pressure on natural re-
sources is the remaining precondition for 
thedevelopnientufriiostdi-y-lands. which 
should he considered in the context of 
national plans for other zones and sec-
tors. If action to reduce population pres-
sure on dryland resources is not taken 
now, the ultimate cost will beniuch higher 
and the effectiveness of other develop-
ment inputs will he limited and short-
lived. 

The key aspects relating to the or-
gw1izatiol and targeting of development 
do not necessarily require heavy invest-
ment. although an overall expansion of 
the dry-lands development effort may 
well require additional resources. The 
general principles which should guide 
agricultural development in favourable 
areas also apply to development efforts in 
the dry-lands - such as focusing on the 
needs of specific areas and communities, 
operating a unified extension service, en-
suring community participation, giving 
research a farming systems perspective 
and designing incremental and flexible 
development programmes - and may 
money. Moreover, governments should 
not underestimate how much can be ac-
complished by the effective leadership 
and motivation of existing institutions. 

Improved development planning, 
starting with a national strategy for dry-
lands development and focusing thereaf- 
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er on specific zones and communities, is 
essential. Adequate lime must heal I owed 
for securing effective participation ni lo-
cal communities in the planning process. 
Sound planning also requires improved 
information and early warning systems. 
Another key aspect ofastrategy isensur-
ing appropriate tenure - particularly ad-
equate security - for small holders and 
pastoralists. The strengthening of dry-
land agricuhural research, with a farming 
systems research and development ap-
proach, is a final aspect of the organh/a-
tion and targeting of dry-land develop-
ment activities. The costs of these 
elements will depend on the ovcraU lime 
frame and scope of the dry-lands devel-
opment strategy. 

More specific inputs tofoodprodw - 
trapi and re.cow -ce ,naiagemen/ require, 
for full effectiveness, prior action in the 
fields already noted. First, priority needs 
to he given to inputs that arrest land 
degradation and improve food security. 
This implies more than the better organi-
zation of food aid and the strengthening 
of drought strategies. It also calls for 
adaptive research and extension related 
to livestock, range and crops, including 
agro-forestry, which combine efficiency 
of water use with other attributes needed 
forpresent and future food security, such 
as soil and water conservation and the 
provision of fuel and fodder. 

Improvement in pastoral areas requires 
coordinated, phased inputs. There is little 
scope for introducing more productive 
grazing techniques until an effective graz-
ing management system has been estab-
lished with local pastoralists; and such 
new techniques may he of little value in 
the absence of complimentary marketing 
and veterinary services. Long-term re-
search and development plans are needed 
which take into account the certainty. but 
unpredictability, of both good seasons 
and droughts. Mobility has been a funda-
mental necessity for survival in many 
rangelands, and thus sedentarization re-
quires careful planning if it is not to 
accentuate deprivation and land degrada-
tion. 

The responsibility for action rests 
mainly with national authorities, although 
active commuiity participation should 
be sought in planning, managing and 
implementing development actions. In  

formulating and implementing dry-land 
development strategies. authorities need 
to ensure complemeniarity with develop-
ment strategies for other zones and see-
tors. Recognizing the need for balanced 
development, plans for non-dry-land ar-
eas and non agriculwral sectors should 
take into account the inhabitants of the 
dry-lands. and, finally, it is maintained 
that the dry-lands warrant substantially 
more attention than they have received in 
the past. 

Geopotential and 
Ecology - Analysis of a 
Desert Region 
iSBN 3-923381-35-2 
price DM 189.00 

The interdisciplinary appwach within 
the study area covers in detail aspects of 
remote scnsing.data in cartography, land-
scape evolution and paleoclimate, sedi-
mentary basin studies including mineral 
resources, groundwater assessment and 
management. soil associations and land 
suitability, landscape ecology and 
phytomass production ot'wild and culti-
vated plants. 

The cartography unit, one of the ma-
jor sub-projects, was concerned with the 
development of new types of maps based 
on remote sensing data. The map series of 
six Geopotential and Ecological Maps  

of the Western Desert of Egypt' docu-
ments the present situation of this arid 
area for the first time on an I: 100,000 
scale by the following thematic maps: 
Topography, Lithology, Hydrogeology, 
Soil Asstciation. Land Suitability (for 
irrigated agriculture), and Vegetation. 

Soil Erosion, Land 
Degradation and Social 
Transition: 
Geoecological Analysis 
of a Semi-arid Tropical 
Region, Kenya 
ISBN 3- 923381 -36-0 
price DM 189,00 

The 12 papers collected in this vol-
urne result from research carried out in 

aringoDis1rictofKenyatoprovide basic 
information essential for land reclama-
tion and development of environmentally 
and socially appropriate land use prac-
tices. Baringo has long been regarded as 
one of the most severely degraded in 
Kenya. It was chosen for research be-
cause degradation poses an immediate 
threat to the welfare of the population, 
and because thedistrictexemplifies within 
a small area many of the environmental 
problems which have afflicted the Ken- 
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yan drylands and , indeed. most dryland 
regions in sub-Saharan Africa. 

With careful and innovative use olihe 
inforruation now available, Baringo could 
become a model for effective land man-
agernent in many dryland regions in 
Africa. 

Address for orders: 
CATENA VERLAG Distribution 
Armelgasse 1 
D-35447 Reiskirchen 
GERMANY 
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Greening of Sand 
Dunes and Interdunal 
Plains 
By R.N. A'aul 
A National Affarestaiiini and Eca-
developnient Board. Govt. of India, 
New Delhi, publication, 1994, 95pp + 
ill u.vtr. 

The hook covers the following sub-
jects: extent of the problem, process of 
dune formation, dune types: ecology of 
sand dune ecosystem; sand dune f'ixation 
methods; protection from insects and other 
pests; cost of aliorestation and returns; 
research needs; peoples participation; ref-
erences. 

The hook is available on request from 
the Naional Afl'orestation and Eco-de-
vclopment Board. Ministry of Environ-
ment and Forests. Government of India, 
Paryavaran Bhawan.CGO( 'iripiex,New 
Delhi, India. 

Press Release 
Where Water Meets Land 
NGO Experiences in Coastal Manage 
merit 

The images associated with the world's 
coasts are changing ironi those of enjoy-
ment of the beaches, and coasts as the 
providers of livelihoods and economic 
opportunities to blurred pictures ofpollu-
tion.degradation,and pernianentdestruc-
tion. Across the world, non-governmen-
tal organizations (NGOs) are working to 
turn this reality around and promote the 
sustainable management of coastal re-
sources. 

Where Water Meets Land looks at 
NGO involvement in two ways. First, it 
highlights the strong NGO presence at 
the World Coast Conference held in the 
Netherlands in 1993, at which strategies 
to deal with threatening sea-level rises 
were discussed. At the time, international 
attention forcoastal management had not 
yet resulted in binding political agree-
nients. The intluence of NGOs is recog-
nized as especially vital to direct discus-
sion towards sustainable management of 
coastal areas, and to secure participation 
of local communities therein. 

Second, Where Water Meets Land 
presents some ofthe ideas, strategies, and 
experiences of NGOs in coastal manage-
ment. The activitiesof NGOs included in 
the booklet range from research pro-
grammes, campaigns, and lobbying ac-
tivities to çonsultatios, education and 
public mobilization. Their diverse back-
grounds, expertise and experiences pro-
'idc for an unique array of ideas and 

approaches in dealing with the continued 
destruction ul' coastal ecosystems, and 
the undermining otcoastal L'onlmunilies 
1 ivelihootls, 

Where Wafer Meets Land gives con-
siderable exposure to NGOs and it aims 
to be a contribution to the ongoing proc-
ess of information exchange on coastal 
issues and the development of NGOs' 
expertise. It is intended for use by those 
interested in coastal management, espe-
cially other NGOs. financial institutions 
and governments. The booklet provides 
an address list of NGOs active in coastal 
management. 

Bibliographic Information 
Where Water Meets Land 
72 pages. 14.8 x 21 Ciii. ISBN 90-
801592-3-9 Price: Dfl. 15. 1US$ 8,- in-
cluding p&p. A t'ailable free of charge 
to NGOs from develupitig countries. 

Purchase From 

Both ENDS. Darnrak 28-30, 1012 U 
Amsterdam, The Netherlands. (Tel: + 
+31.20.6230823; fax: + 
+31 .20.6209049: E-mail: 
BOTHENDS(GE02.GEONET.DE) 

GTZ Range 
Management 
Handbook 

The Kenya Range Management Hand-
book Series published by the Ministry of 
Agriculture, Livestock Development and 
Marketing of Kenya and GTZ (Deutsche 
Gcsellschaft für tcchnische 

Zusarnmenarheit) covers nine semi-arid 
and arid districts which make up approxi-
mately hail of Kenya (ASAL areas). 

The Series consists olan Introductory 
andMcthodologicalPart(Volume l),Text 

Reports and Maps on the Natural Re-
source Inventories of each District (Vol-
ume li)and Reportson Special Topics in 
the form of Compendia. Keys. Guide-
lines and Handbooks. 

The data provided is for planning, 
advisory, instructional and research pur-
poses. Potential users are ministries, train-
ing and research institutions, donor agen-
cies and NGOs in Kenya. 

The environmental data and maps 
which are being digitized provide de-
tailed information on: 

- Climate 
- Landforms and Soils 
- Vegetation 
- Water Resources 
- Range Condition 
- Livestock Marketing 
- Pastoral Human Ecology 
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Interactions of 
Desertitication and 
Climate 
11-y Mar/ni A. .1. Williams and Robert C. 
Balling, Jr. 

Contents 

Impact of Desertification on 
Climate 
Human Impact on Surface and 
Atmospheric Conditions in 
Drylands 
Impact of Human Aclivitics in 
Drylands on Climate 
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Impact of Climate on 
Desertilication 
lriipact of Climate on Soils 
and Vegetation 
[mpact of Climate on the 
Hydrological Cycle 
impact of Climate on Human 
Land Use 
Global Climate Change and the 
Future of Dryland Climate 
Linkages Between Inicrannual 
Cl mate Variations in Drylands 
andiheGlohalCliniate System 
Future Climate Changes in 
Drylands 

IV 
	

Possible Climatic impacts of 
Mitigation and Rehabilitation 
Strategies 
Mitication and Rehabilitation 
Strategies to Combat 
Desertification 

V 	Sumniary. Conclusions and Rec- 
ommendations 

Bibliographic information 
Prepared thr WMOandUNEP, 230pages. 

Purchase from 

UNEP - DC/PAC 
P.O. Box 30552 
Nairobi. Kenya 
Fax: (:54-2) 215 615 

Breaking the logjam: 
Obstacles to Forest 
Policy Reform in 
Indonesia and the 
United States 
By Charles Victor Barber, Nels C. 
Johnson, and Emmy IJafild 

Despite increased efforts to Stem defor-
estation, recent reports indicate that tropi-
cal forests throughout the world are ct)fl-

tinuing to vanish at alarming rates. 
Focusing on Indonesia and the Pacific 
Northwest. Breaking the Ligjam exam-
incs the underlying economic, social, and 
political forces that drive forest con ver-
sion and expoilation in both tropical and 
temperate regions. The authors identity 
three sets of issues essential to more sus-
tainable forest management and use, and 
suggest ways in which local participa-
tion, national institutions, donor assist-
ance, and international action can pro-
mote effective forest management. 

Contents 

1. 	Introduction 
Elements of Sustainable Forest 
Management indonesia's For-
ests: Context, Conditions and 
Trends 

11, 	Ownership, Access, and Con- 
trol over Forest Lands Forest 
Tenure in Indonesia 
Forest Tenure in the U.S. 

lii. Economic Development and 
Forest Utiliiation 
The Economics of Indonesia's 

Forestry Sector 
The Economics of the Pacific 
Northwest Forestry Sector To-
ward Sustainable and Equita-
ble Forest Economics 
The Political Economy of For-
est Policy Reform 
Forest Policy-making in Indo-
nesia 
Forest Policy-making in the 
U.S. 
Toward Effective Forest 
Policy-making 
Conclusions and Recommen-
dat ions 
Reforming Forest Policy-mak-
i ng 
Toward Sustainable Forest 
Economies 
Revamping Forest-Tenure Re-
gimes 

About the Authors 

Charles Barber is a Senior Associate and 
Nels Johnson is an Associate in the Bin-
logical Resources and Institutions Pro-
gram at WRI. Emmy Hafild is a Fulhright 
Scholar at the University of Wisconsinl 
Madison and is currently on leave from 
WALHI 

Review Copies 

Maybe requested from Ms. Wendy Wahl, 
World Resources institute, 1709 New 
York Ave., NW., 
Washington. DC 20006, (202)662-2596. 

Evaluating the Carbon 
Sequestration Benefits 
of Forestry Projects in 
Developing Countries 
Written by Paul Faeth, Chetyl Con, 
and Robert Livernash 

Although the basic theory of carbon-off- 
set forestry is relatively straightforward. 
devising a way to evaluate the carbon 
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sequestration poteniial of particular br-
estry projects is much more complicated. 
This report presents a unique methodol-
ogy for testing and comparing the car -
bon-offset potcruials of a broad range of 
forestry schemes, using a dynamic land-
use model developed by the World Re-
sources Institute. The authors provide 
important insights and practical guidance 
for policy-makers. uiility executives, 
project planners, and anyone else inler -
ested in the possibility of offsetting car -
bon dioxide emissions through sustain-
able forestry and land-use projecis. 

Contents 
I . 	Introduction 
II. 	Land Use and Carbon Seques- 

tration (LUCS) Model 
111. Revisiting the CARE/Guate- 

mala Agrolorestry Project 
The PDA Project in Thailand 
The ANCON Project in Panama 

Vi. The UCEFO Project In Mexico 
VII. The KMTNC Micro-Hydro 

Project in Nepal 
Viii, The Oxfam COICA Project In 

the Western Amasun 
IX. Lessons Learned 

About the Authors 
Paul Faeth isaSenior Associate in WRUs 
Economics and Population Program. 
Cheryl Curt is a former Research Assist-
ant in that progratn and Robert Livernash 
is a Senior Editor at the WRI. 

Bibliographic Information 
Title: Evaluatiig the Carbon Seques-
tralion Benefits of Forestry Projects in 
Developing Countries 
Authors: Paul Faeth, Cherci Coil, 
Robert Livernash 
Publisher: World Resources Institute 
February 1994 
Format: 96 pp; large-format paperback 
ISBN: 0-915825-95-3 
List Price: US$14.95 

Review Copies 

May be requested from Ms. Wendy WahI. 
World Resources Institute. 1709 New 
York Ave., N.W, 
Washington, DC 20006. (202) 662-2596. 

World Resources 
1994-1995 
World Resources lnstiwre in co/labora-
tio#i icitli the United Nations Environ-
flIcIit Programme and the Uuited Nations 
Developnient Prog rnnime. 

Widely recogniLed as an authoritative 
assessment of the worlds natural resource 
base. each World Resources report is a 
delinitive reference on the global envi-
ronment with the latest information on 
essential economic, population, and natu-
ral resource conditions and trends for 
nearly every country in the world. World 
Re$ourees 1994-95 is the sixth volume in 
the biennial World Resources series. 

Contents 

1. 	People and the Lnvironment 
Natural Resource Consump-
lion: Population and the 
Environment: Women and 
Sustainable Development 

II, 	Regional Focus 
China: India 

III. Conditions and Trends 
Food and Agriculture: Forests 
and Rangelands: Biodiversity; 
Energy: Water:  Atmosphere 
and Climate: Industrs; 
international Institutions; 
National and Local Policies 
and Institutions 

IV, Data Tables 
Basic Economic Indicators; 
Population and Human 
Development; Land Cover and 
Settlements; Food and Agri-
culture; Forests and 
Rangelands; Biodiversity: 

Energy and Malertais: Water: 

Atmosphere and Climate; 
Policies and Institutions 

Bibliographic Information 

Publisher. Oxford University Press 
Pithlicaiio,i Date: March 1994 
Pages: 400, large-fornwt paperback 
List Price: $23.95 
ISBN 0-19-521-045-X 

Order from 

WRI PUBLICATIONS/P.O. Box 4852/ 
Hampden Station/Baltimore. M02121 1/ 
410-516-6963, or call toll free: 1-800-
822-0504. 

Review Copies 

May he obtained from Ms. Wendy Wahi, 
Marketing Assistant, World Resources 
Institute, 202-662-2596. 

World Resources 1994-
95 Data Base Diskette 
This sofiware program contains exten-
sive economic, population, natural re-
source and environmental statistics for 
176 countries. The data is compiled from 
the hooks Wor/dResnurces 1994-95, pub-
lished by the World Resources Institute 
in cooperation with the United Nations 
Environment Progranime and the United 
Nations Development Programme. The 
software includes mathematical and sta-
tistical functions and enables users to 
browse, select, iiianipulatc. print, and 
transport any or all of the data. IBM-
compatible, high-density diskettes can he 
used with a n y IBM-compatible computer 
with a high-density disk drive, hard drive, 

and 512 RAM. 

Contents 
Approximately 500 variables for 176 
countries in the following categories 
(time-series data is included for roughly 
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NEWS OF INTEREST half of the vanablcs): 
• Basic economic Indicators 
• Population and human develop-

mc nt 
Land cover and settlements 

• Food and agriculture 
• Forests and rangelands 
• Wildlife and habitat 
• Energy and materials 
• Freshwater 
• Oceans and coasts 

Atmosphere and climate 

Bibliographic Information 

Published hi: World kesources Insti -
lute 
Publication Date: April 1994 
Format: 3.5" and 5.25' high-dertsit 
dizkettes. IBM-compatible 
List Price: $99.95 

Order from 

WRI PUBLICATIONS/P.O. Box 4852/ 
HampdenStauonlBaltimorc,MD2121 1/ 
410-516-6963, or call toll-free 1-800-
822-0504. 

Review Copies 

Copies of the Data Base Diskette are 
available for review. but must be returned 
to the World Resources lnstiwte within 
ten day.s of receipt. Please contact Ms. 
Wendy Wahi, World Resources Institute. 
202-662-2596 to arrange to reviewacopy. 

'Desert Margins'— a 
Short Description of 
Ongoing Activities at 
the International 
Center for Agricultural 
Research in the Dry 
Areas (ICARDA) 

Introduction 
In nearly all research concerning resource 
management. whether addressed todesert 
margins or other lands, the key player is 
usually the resource manager: his/her 
needs. knowledge and perceptions and 
the social, economic and political im-
peratives he/she operates under. So, in 
much of the work in which ICARDA is 
involved, considerable iniporance is at-
tached to the human dimension. Of the 
items that follow, work on satellite im-
agery, wind erosion and Arripex spp. 
hedges is Still at its early stages. We deli no 
steppe as desert margin zones w i t h vegeta-
tion, and below the 200-mm isohyct. 

Genetic Resources 
Over the last Jour years ICARDA has 
made germplasm collections in the desert 
margin zones to safeguard valuable food 
and forage legume germplasm from ge-
netic erosion through over-grazing or 
ploughing of the steppe. In addition. 
germplasni from these zones is often 
highly drought and salinity tolerant. Over 
250 accessions have been collected from 
desert margins below the 300 mm isohyct 
in Jordan, Tunisia, Libya. Pakistan 
(Balochistan) and Morocco. 

Satellite Imagery in the 
Steppe 
A stuth of a pilot area of the steppe in 
northern Syria has been undertaken, us- 

ing software that takes user-identified 
sample areas of known types (e.g. wind-
eroded units) and generates statistical 
criteria that are then used to identify all 
similar areas on the image. A map is 
being produced. using a combination of 
the two images and field data. Further 
studies of the significance of particular 
map units are planned, and this should 
allow estimates of the magnitude of irre-
vcrsihle degradation of steppe. it should 
also forni the basis for the analysis of 
mechanisms involved, 

Wind Erosion Studies 
Work was initiated in 1991 in the driest 
arabIc land and adjacent rangeland of 
the steppe margins of northwest Syria 
(mean rainfall 170-230 nim) to test meth-
ods to measure soil movement by wind; 
use those methods to quantify factors 

promoting wind erosion (wind speed, 
surface conditions); predict possible 
impact of such erosion and identify the 
areas at risk; and test simple methods 
available to farmers to control erosion 
on their land. Subsequent seasons have 
seen the establishment of additional, 
collaborative studies with the Syrian 
Soils Directorate in northeast Syria and 
with the University of Jordan in Jordan. 
The methods of measurement adopted 
have proved successful; wind speeds 
have been shown to vary greatly be-
tween sites and seasons; and, in arabic 
fields, the question of stubble retention 
versus sheep grazing is a critical one. 

Arip1ex spp• 
Mechanized tillage in flat, low-rainfall 
areas brings a serious risk of erosion of 
vulnerable soils by wind. Stubble reten-
tion or Strip tillage after harvest may he 
technically effective control measures, 
but they tend to confliot with the sheep-
feed imperative. Another possibility is 
the use of windbreaks. But, to many 
farmers, windbreaks are acceptable only 
if economically productive. Atripiex 
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spp. are drought-resistant fodder shrubs 
which might, in vulnerable areas, he 
planted in hedges transverse to the direc-
tion of the prevailing wind A trial was 
established in the 1990/91 season at a dry 
arabic site in northwest Syria to obtain 
quantitative data on crop and shrub pro-
ductivity in such systems. This system 
resembles the alley farming of the Inter -
national 1 nstitute ni Tropical Agriculture 
(IITA). based in Ihadan, Nigeria. 

In addition, grazing trials are con-

ducted in cooperation with the Syrian 
Ministry of Agriculture on rehabilitated 
steppe land (annual rainfall I &)-20(}inrn) 
using .4trip!ex spp. and Salsola spp. 
shrubs. Livestock performance. 

biodiversity and shrub growth are nieas-
tired on improved and native steppe land 
under different grazing reginies. 

Interestingly. and against the best in-
tentions and efforts of the Government of 
Syria. Bedouins are not interested in 
adopting shrubs. Since steppe is seen as 

eomruonproperty.only barley planting is 
recognized by tribes and the Government 
as a rightful claim to property. Shrubs 
already growing wild in the steppe are 
seen as native plants. even when in farm-
ers' plantations, and are therefore free to 
graze and nor subject to ownership clainis. 
Until theGovernment recognizes the suric 
'property association" to shrubs. this valu-
able steppe protection schenie will not he 
successful. As we eniphasized in the in-
troductory paragraph of this note. desert 
margin protection must he developed in 

close collaboration with the users (re-
source managers) if it isto he successfuL 

Bedouin Systems 
During 1991 and 1992Jnsteppeareasof 
northern Syria adjacent to those covered 
in the wind erosion work, a graduate 
student studied the social organization, 
sheep management systems and rnigra-

lion patterns of Bednuin farmers. It was 
found that some farmers are more seden-
tary and some less sedentary than was the 
case 10 years ago. but both groups are 
driven by the quest for cheaper feed for 
their sheep that rangcland due to its over-

grazed status makes only a very small 
contrihution to annual feed needs: and 
that Government attcmps to redistribute 
steppe land to pre-determined groups are 

still in conflict with the Bcdouins' own 
perceptions of tribal land distribution. 
These studies are continuing. 

Dryland Grazing 
Management 

Two levels of phosphate irtilizcr are 
being compared under three stocking 1ev-
elson heavily degraded, sloping and stony 
land not suitable for cultivation. Alter 
five years of very low levels of fertilizer 
application, which stimulated legume 
growth and therefore nitrogen fertiliza-
tion through atmospheric Ilitrogen fixa-
ion. productivity of well -managed lands 

more than doubled. Sustainahility indica-
tors were developed and monitored, such 
as seedhank in the soil. soil organic mat-
terand percentage ullegume plants in the 
total vegetation. This work was carried 
out under 330 mm rainfall, and is now 
repeated under 150-200 turn rainfall. 
Reseeding legumes from previous col-
lect ion missions appeared tlecessary 

The economic, social and policy (ac-
tors, particularly the issue of ownership 
of marginal lands, play a key role in 
efforts to rehabilitate the desert margin. 
ICARDA collaborates with the Interna-
tional Food Policy Rcscareh Institute 
(IFPRI), based in Washington. D.C., in 
evaluating the cllect of various policy 

opt ions. 

Dry-land Resource 
Management Project 

In 1990, with support froin the Ford Foun-
dation (and later from OPEC. 1DRC and 
UNEP). ICARDA initiated a Dry-land 
Resource Management Project (DRMP). 
The procct identified small 

multidisciplinary groups of national sci-
entists in six WANA countries and devel-
oped with each group at case study of a 
natural resource misused or under threat 
from agricultural pressure. Each study 
had two objectives: (i) to describe and 
analyze current resource management 
practices and local land users' percep-
tions. for the purpose of devc!optng alter-
native managenlent practices: and (ii) to 

initiate natioiial interdisciplinary activi-
ties addressing the problems of land users 
in the drier areas. National institution 
building remains an important objective 
of these activities. 

Four of these case studies focused on 
'desert margin' situations, in southern 
Tunisia, a locally-based team studied ag-
ricultural resource utilization in relation 
to farming and social systems along a 
transect through a dry (about 150 mm 
annual rainfall) hut relatively densely 
populated area, down from the Matniata 
mountains to the Jeffara plain. Across the 
national border, a Libyan team compared 
systems of land use at the other end of the 

JeI'fara plain, again under low-rainfall 
conditions. In Jordan. the vegetation con-
ditions, management practices and user 
perspectives were studied along a transect 
covering tve dii'fcrent types of land tnan 
ageltient in an area of dry range kind in the 

south of the country. And in Lebanon, 
one of two villages, studied by a team 
from the American University of Beirut, 
practices a fruit tree -livestock larming 
system amid dry mountain slopes (200 
mm) on the steppe fringes. 

This largely analytical phase ended 
with a major workshop at ICARDA in 
1993, at which each national team re- 
ported its findings and proposals for fu- 
ture action. It was agreed that the next 
stage is to initiate practical interventions. 
technical and/or institutional, with the 
resource users amid to monitor their tech-
nical effectiveness and their social and 
economic acceptability. So far, donor 
stipport is provisionally agreed for this 
new phase ol work in Lebanon. and a 
draft proposal has been developed by 
Tunisia. Funding from the Ford Founda-
tion is expected to support a network 
coordinator to maintain liaison between 
the original sis DRMP teams and their 
work and to initiate new studies of the 
same kind in other areas. 

Water Harvesting 

Project, Jordan 

In a collaborative project with the Uni- 
versities of Jordan. Coneordia (Canada) 
and Moncron (Canada). work has recently 
been started to develop an integrated pack- 
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age for optimizing Strategies for water 
harvesting, storage and utilization in the 
arid andserni-arid landsofjordan. Within 
a 70 sq km catchment (mean rainfall < 
200 mm), cliniale. topography, soil, hy-
drology, agricultural practices and man-
agement parameters are being quantified 
and the data integrated in a GIS system. 
Field measurements will he made ulsur-
face flows and of agricultural produciiv-
ity achieved by different modes of water 
collection, storage and utilization. The 
eventual aim is a model able to indicate 

the optimum pallern of land utilization 
for other low-rainfall areas of Jordan (and 
elsewhere) lroiii basic sets ol land and 
ctiniac data. 

Water Harvesting 
Project, Syria 

Within the IDRC-Iunded 'lntegraicd 
Watershed Development' Project of the 
Syrian Ministry of Agriculture and Agrar-
ian Reform. ICARDA will he responsible 
for documenting and integrating the 
"knowledgc perspectives and aspirations" 
of the current users (Bedouins) of the two 
rangeland (< 200 mm) watersheds con-
cerned, with the ohjectives to: (i) under-
stand current constraints to rangeland Uti-

lization and what might constitute 
attractive improvements (ii) detail past 
and present range management practices 
of current users: iii) analyze those users' 
reactions to the improvements proposed 
and under lest within the development 
project:and (iv)recommend  mechanisms 
and approaches for the future manage-
nient of the watersheds (catchmcnts) by 
the user populations. 

Nile Valley Regional 
Program (Phase II 
Proposals for Egypt) 
In the next phase of this project (starting 
994). Egyptian scientists with ICARDA 

backing will undertake major programs 
of work in 'desert margin' areas. Under 
low-rainfall conditions, in northern Sinai 
(120-300 mm) and the north-west coast 
(100-150mm), research will seek to iden- 

tify the appropriate crop rotations, soil 
managenient, and inputs required to es-
tablish economic and sustainable rainfed 
cereal-based cropping systems in flat, 
wind-vulnerable fields, newly pkiughed 
from dry rangeland and desert. 

In this environment, animals (rcsi-
dent and/or transhumani) seem likely to 
prove an important component, particu-
larly having a role in the build-up and 
recycling of the fertility of arabIc fields. 

Genetic Diversity in 
Barley 

ICARI)A is firmly convinced that reli-
ance on a few genotypes to obtain inas-
sivc increases in production is nut sus-
tainable in the long-term. Taking the lead 
with barley improvement, the Center has 
developed a new, decentralized genetic 
improvement system to assure produc-
tion increases based on maintenance and 
deploytiient of biudiversity. 

Barley cultivation for livestock faed 
iogcther with overgrazing are the princi- 
pal causes ol'descrtiiication and thus are 
the main constraints to steppe rehahiliia- 
lion. The barley breeding program at 
ICARDA addrcses the issues of 
sustainahility and genetic diversity by 
integrating the fallowing three concepts: 

1. l)ecentratized breeding. In the 
traditional approach ofgermplasm 
distribution to National Agricul- 
tural Resotirce Services (NARS), 
followed by international breed- 
ing programs, the same group ofa 
relatively small number ofgeneli- 
cally Fixed or nearly-fixed lines 
tested bra numhcrof cycles (usu- 
ally between four and six)arcdis- 
trihuted to a number of NARS. 
Because the number of lines is 
small, there is a high prohahiliiy 
that the same line is selected by 
several NARS leading to the de- 
veiopment and release of one or 
fiw varieties. ofteiiclosely related. 
grown over large areas. In addi- 
tion to the displacement of local 
gerniplasm, the system tends to 
eliminate genetic material adapted 
to specific environments in the 
early generations. In dece n tral ized 

breeding. lines not previously se-
lected for yield and therefore 
widely different and segregating 
populations are selected directly 
by the NARS in the environmen-
tal conditions of their countries. 
The advantages are: (a) a direct 
involvertient of NARS in selec-
tion rather Ihanjust in testing what 
someone else has selected for 
them, and (h) an increased prob-
ability to exploit specific adapta-
tion. In the long term, this leads to 
a greater hiodiversiiy spectrum of 
varieties within agivcn gcographi-
cal area than by breeding for widely 
adapted varieties. 

ICARDA has developed 
this approach in four North Afri-
can countries, and is in the process 
of preparing the genetic material 
to start the same approach in Iraq, 
Yemen. Pakistan and Afghanistan 

2. Use of landraces. Classical plant 
breeding regards landracesat worst 
as genetically useless material only 
good for gene banks or. at hesi, as 
potential donors o f (few) interest-
ing genes. We regard landraccsas 
an invaluahlc source of specific 
adaptation to difficult environ-
mcnts where they have sustained 
mankind for several thousand 
years. This adaptation makes 
landraces the ideal germplasm to 
use in a breeding programme that 
aims at adapting crops to their 
cnvirunmcnt, ratherthan to change 
the environment to fit the crop. 
Lanciraces are therefore used as 
recipients rather than donors of 
genes that can improve some spe-
cihe characteristics without dis-
rupt ing their adaptation. The utili-
zation of landraces in a breeding 
programme is conceptually related 
to decentralized breeding because 
it exploits specific adaptation, and 
therefore it maintains genetic di-
versity within a crop in the given 
space. Utilization of landraces in 
breeding programmes also pre-
serves genetic diversity over time 
because their genetic heterogene-
ity is. on the one hand, a source of 
genetic variability to exploit, and, 
on (lie other hand, a lesson to the 
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breeder that genetically uniform 
cultivars may not be the best solu-
tion for difficult, variable and un-
predictable environments. Even-
tually. the USC of landraces in 
breeding programmes is one effi-
cient way to preserve genetic re-
sources within a coulury. 

3. Breeding for low-input condi-
tions. One common assumption 
of classical breeding is that under 
climatically and agronomically 
adverse conditions, farmers have 

to improve their agroflOnly be-
fore even considering the poten-
tial of breeding. This assumption 
ignores that it is the risk of farm-
ing under unfavorable conditions 
that prevents farmers from using 
improved agronomy,andnouheir 
lack of knowledge. his based on 
the belicithat no genetic progress 
can be made under unfavorable 
conditions. In our breeding pro-
gramme for these conditions we 
havcchallenged both the assump- 

lion and the belief. By selecting 
and testing without using inputs of 

any type we found consistent and 
repeatable differences, often as-
sociated with the specific adapta-
tion to adverse conditions found 
in landraces. This shows that it is 
possible to increase yield without 
altering the environment to an 
unsustainable extent, although 
yield increases are far from being 
spectacular. 
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